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Dating from this issue, the editorial and business offices of ELrc- 
TRICAL WoRLD AND ENGINEER will be located in the fine new Engin- 
eering Building, 114 Liberty Street, New York City, next door to 
the present offices. The new and larger quarters will afford every 
facility for the proper care of a growing business, and occupy the 
tenth floor, extending through to Cedar Street, being thus in the 
very heart of the electrical and machinery district of New York. 
The readers, patrons and friends of the journal are cordially invited 


to visit it in the new home. 





NATIONAL ELECTRIC LIGHT ASSOCIATION. 

Few technico-industrial bodies in this country have done so much 
good work as the National Electric Light Association, and the long 
series of transactions extending back over twenty-four conventions 
is a witness to the persistent endeavor made to bring under discus- 
sion before the body all the great questions affecting the welfare of 
the electric light and pcwer industry in America. It cannot be said 
that at all times the selection of topics has been the most judicious 
or that the papers and discussions have all been the best; in fact, the 
work has been curiously uneven, touching great heights and de- 
scending to occasional depths of puerility; ranging from the mag- 
nificent experiments and speculations of Nikola Tesla to the kinder- 
garten explanations of some of the easiest details of lighting sys- 
tems and central station practice. But such a range is inevitable in 
the work of a body whose underlying art advances so rapidly and 
changes so frequently; and, on the whole, the Association may 
well be proud of its career of nearly a full score years. 


Of late there has been an inclination in some quarters to suppose 
that the Association had begun to outlive its usefulness, and to 
shrink and crystallize, but never was a supposition further from 
the truth. Greater opportunities for the Association exist than ever 
before, with a larger membership, a larger field to draw from, a 
larger investment to represent, and a larger variety of important 
problems. If any doubt existed on these points a mere glance at 
the excellent programme, formulated through the energy and intel- 
ligence of President Doherty, would suffice. It is evident that at 
the Cincinnati convention this month some forty or fifty of the 
leaders in the field will be found addressing their fellows on an 
equal number of vital and interesting topics, and that an amount of 
data, instruction and experience will be forthcoming never sur- 
passed, and probably never equalled as to electric light and power 


supply. 


Under these circumstances, an unusually large attendance may be 
expected to celebrate the twenty-fifth meeting, and we believe that 
not only many of the veterans will make the resolve to attend, but 
that many central station men who have not made a practice of at- 
tending the conventions or are newer in the field, will be glad to 
seize sO auspicious an occasion. It is late in the day to harp upon 
the advantages afforded by such gatherings, greater now than ever. 
We might dwell, too, if it were necessary, upon the social features, for 
a cordial welcome awaits in Cincinnati. We will, however, satisfy 
ourselves with an earnest recommendation to all to witness the be- 
ginning of the Association’s second quarter century of meetings, 
and to do all in their power to promote its influence and usefulness 


by active, personal participation. 
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THE GENERAL ELECTRIC REPORT. 


We publish in our pages this week in extenso the admirable report 
presented by the General Electric Company for the year ending with 


JOU, ks 
expansion in the electric arts, and highly illuminative as to the 


It is a most interesting document, illustrative of the great 


special features of modern development in electric light and power. 
The fact that the product billed outward should have risen in five 
years from $12,396,000 to $32,338,000, or about 2% 
cant of the general growth of electrical production, while the variety 


Equally striking is 


times, is signifi- 


of new and large work is most impressive. 
the fact that the old traditional method of taking large blocks of 
stocks and bonds in payment for lighting and railway plant should 
have been so entirely abandoned, that in 1902 they were only 0.1 per 
cent. of the total terms. The company must be heartily congratulated 
not merely upon its conservative way of doing business, but upon the 


exemplary frankness with which it discloses its financial condition, 


in which it has good reason for taking pride. 


Regarding the report from a technical standpoint, three items of 


interest are immediately disclosed. The first of these is enfbodied 


in the list of chemicals, for the making of which apparatus was sold 


during the year. It includes 16 articles. Another item is that which 


notes the sale of transformers to operate at 80,000 volts, and the 


consequent transmission of water power over distances of 200 


miles. The third item deals with the sale of the largest generators 
ever built—three of 10,000-hp each—for the Canadian side of Niagara 
Falls. 


kw in generators, 250 car equipments, and other details, for Tokio, 


An additional item of export interest, too, is the sale of 3,600 


Japan, constituting the largest electrical plant in all Asia. 


TELPHERAGE. 

One of the earliest proposed applications of the electric transmission 
of power was telpherage, or the electric transportation of material. 
This system ordinarily requires considerably less power than any 
electric railway system for the transportation of persons. One horse- 
power expended in telpher motors may be sufficient for a respectable 
telpher system of light materials, whereas the power.required for the 
transportation of the first passenger in an electrical vehicle might 
be 100 hp. Of course, heavy telpherage at high speed and grades 
involves problems and constructions akin to those of electric traction 
systems. Electric telpher systems seem destined to flourish and 
They can 
The 


It seems probable that electric telpher- 


expand. They can be made automatic and economical. 
respond to rapid fluctuations in demand or in schedule speed. 
system has great flexibility. 
age will in future find generous application, not merely to canal 
haulage, mine haulage and factory haulage, but also to high-road 
haulage and even to general rural haulage, such as logging, plow- 
ing and sowing. Where cheap electric power can be obtained animal 
muscle works to its own exclusion. 


. 


Mr. C. M. Clark’s paper, read at the last meeting of the American 
Institute of Electrical Engineers, is principally devoted to a simple 
commercial system of telpherage, employing trolleys and dust-proof 
The 


certainly the advantage over the alternating-current motor of re- 


motors of the direct-current type. direct-current motor has 


quiring only one pair of supply wires. It is interesting to note that 


the word “telpherman” has recently come into use, signifying a 
man in charge of a telpher plant, and frequently traveling in a 
telpher-car. In the latter case, the system closely approaches that 
of the ordinary electrically operated traveling crane as used over- 


head in large machine shops. 
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WIRELESS TELEGRAPHY. 


It is interesting to notice that the United States Weather Bureau 
has recently been testing Prof. Fessenden’s system of wireless tele- 
graphy at Roanoke Island, N. C. The wireless telegraph might be 
of especial use to the Weather Bureau, by enabling inaccessible or 
remote localities to be telegraphically reached without involving the 
expense of carrying and maintaining a wire or cable. Moreover, 
for the business of making weather reports only a few daily words 
are necessary, and in cases where no other business is forthcoming, a 
telegraph wire or cable might be prohibitively expensive. The Fessen- 
den system is particularly different from the Marconi system in not 
employing a coherer for the detection of the incoming electric waves. 
The two systems also differ materially in other respects. It is inter- 
esting to observe that Prof. Fessenden is reported as stating that the 
waves of wireless telegraphy do not penetrate appreciably beyond one 
foot below the surface of the sea and three feet below the surface of 


the land traveled over. Pupin, we believe, takes a similar view. 








TRANSFORMER PATENTS. 

In our issue of March 29, an account appeared of a transformer 
patent granted March 18, 1902, to Messrs. Thomson & Houston, on 
an application filed Feb. 19, 1887. Among the patents of April 22 
is another on the same subject granted to Prof. Elihu Thomson, 
on an application filed as far back as Nov. 2, 1885. The latter patent 
claims a system of electrical distribution consisting of a number of 
transformers having secondary working circuits, and with the 
primaries in multiple on a single supply circuit. 


previous patent were for transformers arranged in multiple, and 


The claims of the 


for a system wherein the currents supplied by the secondaries to 
the working circuits are of greater amperage and less potential than 


the current in the primary. It may here be recalled that the Stanley 


patent, recently sustained by the courts, related to the self-regulation 
under variable loads of the secondaries of transformers connected 
in multiple. Should the actual importance of the first-mentioned 
patents correspond to the time required to get them through the 
Patent Office, it seems likely that they will give rise to another 


situation. In view of the fundamental claims of these 


Berliner 
belated transformer patents, they promise to provoke an _inter- 
esting litigation in which, in all probability, the question will again 
be taken up as to the validity of patents covering fundamental 
principles of an art, which patents were not issued until many years 


after the art they would control had become highly perfected and of 


world-wide application. 


ALTERNATING-CURRENT VERSUS DIRECT-CURRENT ELEVATOR 
MoTORS. 
Professor Sever, in his paper on this subject, read last week before 
the American Institute of Electrical Engineers, afforded an excellent 
opportunity for a contest between the advocates of direct-currents 


and alternating-currents. The facts he presented are very inter- 


esting. He says that there are approximately 3,300 electrically ope- 
rated elevators in New York City, of which about 91 per cent. are 
run by direct-current motors, and g per cent. by alternating-current 


motors. Of course, as the paper points out, New York is, on the 


whole, a city of direct-currents, so that these proportions are not 
a criterion of the relative advantages and selectiveness of the two 
types. Nevertheless, it is held by many that the alternating-current 
motor is at a peculiar disadvantage with respect to the direct-current 
motor in regard to hoisting and elevator service, and this in turn 
is responsible for a large number of converters that otherwise 
had never been installed on alternating-current supply systems for 


the ultimate delivery of direct currents. 
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A remarkable feature of the results contained in the paper is that 
the power-factor of the alternating-current elevator motor, contrary 
to popular impression, is much higher when starting than when run- 
ning—namely about 0.88 at starting and only about 0.36 when run- 
ning. In the ordinary induction motor, properly installed, this is 
not the case, and the power-factor at full speed is considerably 
greater than the power-factor under acceleration. It seems, how- 
ever, that in order to be prepared for all emergencies, the alterna- 
ting-current elevator motor has to be installed of relatively large 
capacity for its ordinary duty, not possessing the same inherent re- 
serve for overload as its direct-current prototype. 


According to the data of the paper, the average alternating-current 
multiphase-elevator motor takes about 20 per cent. more power for 
its operation by the month than does the direct-current motor. This, 
however, in the ordinary large dwelling house, or apartment house, 
is not a very serious matter, because the total energy required for 
the daily supply of such a motor is not very large. The more serious 
difficulty in the case of the motors considered is the relatively larger 
starting currents that they consume, and which fall heavily upon 
the pressure-regulating capacity of the conductor system to which 
they are connected. 


The defects implied in Prof. Sever’s paper are surely not ineradic- 
able. They will, let us hope, be removed at some time in the future. 
Even now the Heyland induction motor bids fair to bring up the 
power-factor under running condtions to nearly unity; although the 
starting power-factor may not yet be much improved. It should 
also not be lost sight of that in the comparisons of Prof. Sever, the 
apparatus of a comparatively old and highly-perfected direct-current 
motor application is contrasted with an alternating-current motor 
application of recent date, and one which thus far has received little 
or no attention from the leading designers. 





SOME RECENT LAMP TESTS. 


Two notes in this week’s Digest afford food for reflection on the 
subject of lighting. One is a report on a most elaborate series of 
tests on 200-volt lamps, the other a note on tests of Nernst lamps. 
There seems to be little doubt that the use of high voltage incan- 
descent lamps is on the increase. Foreign, especially English, prac- 
tice has tended strongly in this direction for some time past, and 
althotigh comparatively few central stations in this country are 
operated on this basis, there are numerous isolated plants worked at 
200 volts or more, and a good many lamps are used on the outside 
wires of Edison systems for 110 volts, merely as a matter of con- 
venience. The stubborn opposition of the insurance people has very 
greatly hindered an extension of the practice, but this characteristic 
attitude will yield in course of time if the high-voltage lamp proves 
to be worth fighting for. In the tests described, lamps from four 
prominent German makers, to the number of 150, from each, were 
put through careful life and efficiency tests. The results, to tell the 
truth, were not particularly encouraging, as it appeared that such 
lamps were subject to rather rapid deterioration, and ended their 
useful life at about 400 hours. The average consumption of energy 
was about 4.5 watts per candle, which is certainly nothing to brag 
of. The extreme tenuity of the carbon filaments in lamps for such 
high voltages seems to increase the chances of deterioration and 
breakage very greatly, and they undoubtedty work best in the larger 
sizes; 24 or 32-cp lamps should do on the whole materially better 
than those of less capacity, and they are freely used in some of 


the high voltage plants. 
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But the evidently iow efficiency at once raises the question of 
equity as between central station and consumer. Of what advantage 
is it to the everyday patron of the central station to use 220-volt 
lamps at 4.5 watts per candle and a dubious life? On the whole, 
we believe that American incandescent lamps are materially better 
than those made abroai, but as between 220 and 110-volt lamps there 
is about the same outstanding difference here and there. Are central 
station managers who, to help their distribution systems, wish to use 
220-volt lamps, prepared to concede to consumers employing such 
lamps a discount large enough to fully cover the working decrease 
in efficiency? Otherwise where does the consumer come in? Of 
course, in cases where a capacity charge or its equivalent is made, 
the station could readily put on a certain pressure to favor the 
220-volt lamp, but could not go far in this direction without getting 
into litigation for discrimination. It is safe to say that general rates 
cannot be raised successfully by this or any other device, assuming 
the load to be metered; but if the circumstances of a central station 
permit a discount to users of high voltage lamps great enough to 
cover the difference in efficiency, we fancy there would be little 
objection save from those chronic kickers—the underwriters. As- 
suredly economical distribution in a large modern city requires 
more than 110 volts even on a three-wire system, and so long as 
one sticks to continuous current, distribution remains a very serious 
matter. The modern plan of substations with rotaries relieves the 
situation somewhat, but still there is no doubt that the introduction 
of high-voltage lamps in a way to compete on even terms with 


those now in use, would be welcome enough in many places. 





And now comes the Nernst lamp with no small claims to consider- 
ation and some compensating disadvantages. It is particularly suited 
to high-voltage distributing circuits; but has a strong preference for 
alternating ones; it must be used, so far as American practice goes, 
in a minimum unit of about 50 cp; it has a high initial efficiency 
and a good color; as to life, that is a matter which remains for prac- 
tical operation to determine. Abroad, as witness the Digest article, 
some progress seems to have been made in adapting it to use on 
continuous current circuits, a claim of 350 to 400 hours’ life, and 
an average efficiency of 2 watts per cp being made. This on its face 
is a very great improvement over a 200-volt incandescent with a 
life of 400 hours at 4.5 watts per candle. No figures on the costs 
of renewals are available however, nor any on the first costs of the 
German lamps. In this country the prices of the Nernst lamps are 
comparable with those of arc lamps, and the repair and renewal 
bill is a very uncertain quantity. There seems to be a wide differ- 
ence between recent tests of Nernst lamps of different manufacture, 
which suggests the probability that the device has been worked 
out along somewhat different lines by the various licensees, so that 
data must be restricted in their application to the lamps from which 
they were obtained. Some of the tests which have been published 
show the efficiency of the Nernst glower as falling off in almost 
exactly the same way as the efficiency of a Welsbach mantle, so that 
the effective life is limited and the average efficiency nearly 3 watts 
per cp; while others show a longer life and fairly steady efficiency 
at 2 watts per cp. If the results we have quoted above as obtained 
on continuous current circuits were confirmed, the Nernst lamp 
would certainly be a serious factor in the incandescent lighting situ- 
ation. If other tests are typical of its average performance, it will 
cut out a field of its own—as it doubtless could. It would be an 
excellent thing for some of our larger institutions to get after the 
Nernst lamp in earnest the coming season, and to make such a series 
of tests with examples of American and foreign make, as would 
leave no doubt as to the present state of the art. At present we have 
information in stock to suit any conceivable taste, but in general, it is 


most decidedly of a very hopeful cast. 
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National Electric Light Association. 


The Trunk Line Association and the Southeastern Passenger 
Association have confirmed the rate of a fare and one third 
made by the Central Passenger Association for delegates attending 
the Cincinnati Convention of the National Electric Light Associa- 
tion, to be held May 20, 21 and 22. A reception committee has been 
formed at Cincinnati, including prominent members of lighting and 
manufacturing companies, and is actively at work planning enter- 
tainment for the ladies attending the convention. A trolley ride to 
Rookwood Pottery has been arranged, a visit to the Museum of Fine 
Arts, a trolley trip through the city and suburbs to the Cincinnati 
Zoological Gardens, where a luncheon will be served. The Bullock 
Electric Manufacturing Company have arranged to take members by 
special train to and through their works. The programme for the 
meeting will include, in addition to subjects announced, papers and 
discussions on “Boiler Firing with Oil,’ “Best Efficiencies for In- 
candescent Lamps,” “Advantages of Gas Engines,” “Signs and Deco- 
rative Lighting,” “Steam Turbines,” “Protection of Long-Distance 
Transmission Lines,” “The 220-Volt Lamp.” The Question Box 
already contains over twenty inquiries that will be answered, in 
addition to those answered by the papers, discussions and reports on 


the programme. . 
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Electro-Therapeutic Congress at Berne, Switzerland. 


We have received from Mr. R. G. Brown, U. S. 
International Committee, a copy of the advance circulars on the 
Second International Congress on Electro-Therapeutics, to be held 
at Berne, September 1-6, this year. It promises to be a very interest- 
ing affair. The first congress was held at Paris in 1900. At that 
time it was voted to hold an International Congress periodically 
every three years, but, to avoid clashing with other congresses, it was 
resolved that the second congress be held in 1902, and at Berne. The 


following international committee were then elected, and charged 
M. Tripier, Paris, Presi- 


member of the 


with the arranging of future congresses: 
dent; E. Doumer, Lille, Secretary; A. Moutier, Paris, Assistant 
Secretary; Boisseau du Rocher, Treasurer; Benedikt, of Vienna; 
R. G. Brown, of Brooklyn, N. Y.; Chatzky, of Moscow; Dubois, of 
La Torre, of Rome; Leduc, of Nan- 


Berne; Grunmach, of Berlin; 
Weiss, of Paris; W. 


tes; Provost, of Geneva; Schiff, of Vienna; 
Salomonson, of Amsterdam. 

The details of organization of this second International Congress 
have been entrusted to a local committee, and already an excellent 
programme has been prepared. The men at the head of the local 
organization are M. Pasche, director of the Institute of Radiography 
in Berne, and Mr. Oppikofer, director of the city electrical works. 
There will be an exhibition of apparatus pertinent to the subject. 
The programme is as follows: (1) Thé present state of electro- 
diagnosis, by Dr. Cluzet (Toulouse), Dr. Mann (Breslau). (2) Sur- 
gical electrolysis, by Dr. Guilloz (Nancy). (3) Radiography and 
Radioscopy of the internal organs, by Dr. Béclére (Paris), Prof. 
Grunmach (Berlin). (4) Accidents caused by X-rays, by Dr. Oudin 
(5) The danger of industrial electric currents, by Dr. 


(Paris). 
There will be other papers and discussions. The 


Battelli (Geneva). 
report of the previous congress makes an octavo volume of 860 
pages, illustrated. 


ee 
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More New York Tunnels. 


In accordance with the instructions of the New York Rapid 
Transit Commission, the chief engineer, Mr. Parsons, will 
once to consider plans for an underground = rail- 


begin at 
road up the east side of the 
the city’s finances at present are such that a contract for a new sub- 


city. As is well known, 
way is not immediately possible, but the commission has power to 
have its engineers prepare all the plans with a view of building the 
tunnel as soon as conditions permit, or as soon as special laws may 
be enacted to make possible an extension of the debt limit. 


Electrical Engineers of the Day—XLIV. 





M. H. 
Martin Hughes Gerry, Jr., was born in Massachusetts, 
October 16, 1868. While still young his parents moved West. In 


GERRY, JR. 


3oston, 
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1890 he graduated from the University of Minnesota, taking degrees 
in both mechanical and electrical engineering. Afterwards he 
entered Cornell University, taking post-graduate work in mechanical 
and electrical engineering, and special work in alternating currents, 
and securing a Master’s degree. 

Previous to entering college, Mr. Gerry had had considerable 
practical experience in drafting, mechanical construction and railway 
work. His first work, after graduation, was with the Sprague Elec- 
tric Railway Company. Later he was with the Thomson-Houston 
Company, and for several years located at St. Paul in the railway and 
power department of this company. During this time nearly all the 
electric railway and many large power plants were constructed in 
the Northwest. Mr. Gerry was connected more or less with the de- 
sign and construction of these pioneer plants, including the street 
railways of St. Paul, Minneapolis, Duluth and the North Pacific 
Coast cities. After the consolidation of the Thomson-Houston and 
Edison companies he remained with the General Electric Company 
for several years. When work was commenced upon the Metro- 
politan Elevated Railway of Chicago, he entered the employ of the 
West Side Construction Company, which concern built and equipped 
this road, and remained with the same company as engineer during 
the construction period and afterwards was superintendent of motive 





power of the road, having in charge all power houses, shops and roll- 
ing stock. It will be recalled that the Metropolitan Elevated was the 
first elevated railroad in this country equipped electrically for regular 
service, and was from the first an entire success. 

After leaving the Metropolitan road, Mr. Gerry was engaged for 
some time with the Northwest Engineering Company in designing 
water power and transmission plants. He went to Montana in 1898 
to take charge of the engineering and construction for the Helena 
Water and Electric Power Company, at that time building a dam and 
power plant on the Missouri River, for the transmission of power 
to Helena. The Helena Water and Electric Power Company has 
since been reorganized as the Missouri River Power Company, of 
which company Mr. Gerry is at present chief engineer and general 
manager. This company owns and operates a large power plant, 
located on the Missouri River, about 18 miles from Helena, Mont., 
from which electrical power is supplied to the cities of Butte, Helena, 
The distance from the power plant to Helena is 
18 miles, and the transmission at 12,000 volts. The distance to Butte 
is 65 miles, and the transmission at 50,000 volts. The power at 
Helena is used for lighting, street railway and industrial purposes, 
including the operation of one of the smelters of the American 
Smelting and Refining Company, and of ore concentrating mills, ete. 
At Butte the power is used in connection with the operation of the 
mines, smelters and mills of the Anaconda Copper Mining Com- 
pany, Boston and Montana Mining Company, Butte and Boston Min- 
ing Company, Colorado Smelting and Mining Company, Parrott 
Silver and Copper Company, Washoe Copper Company, etc. 

Mr. Gerry is a member of the American Institute of Electrical 
Engineers, American Society of Civil Engineers, Western Railway 
Club, and several other engineering societies and clubs. 


and their environs. 
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Electricity in Austria-Hungary. 





By Fettx Horscuitz 


HE application of electrical energy is always dependent upon 
T two important factors—the demand of the industries for a 
cheap and easily distributed form of power and the presence 

of cheap sources of energy such as coal or water power. ‘ 

Austria-Hungary is amply provided with both of these forms of 
energy. The coal mines in the north of Bohemia and in the north 
of Hungary can easily meet the demands of the home market, and 
besides export a considerable quantity of high-grade coal. The Alps 
and Carpathian mountains, which cover one-fourth of the monarchy, 
are rich in water powers. However, the same conditions prevail here 
as in other mountainous countries, ¢. e., that these districts are poorly 
populated and devoid of industries, so that the latter cheap form of 
energy can be utilized only to the extent of furnishing light to the 
surrounding towns an‘ villages. The large cities and industrial 
centers are forced to rely upon coal as the source of energy. It is 
true that in Austria the industries do not progress with such giant 
steps as in America, but they show a healthy and continual advance. 

A great number of native firms have in the course of the last 
few years endeavored to increase the application of electricity for 
light and power purposes, and with great success, and a number of 
foreign (German and American) firms have established sister com- 
panies to compete with them. The consequence of this is that a 
large number of power plants have been erected, of which the most 
important and interesting will be here described. 

Before entering upon a resumé of the results accomplished in 
Austria-Hungary in the field of electrical engineering, it may be 
of interest to call attention to the work of the two engineers, Pollak 
and Virag, of Budapest (the latter died in October, 1900, at the early 
age of 31). Their latest achievement is the writing telegraph, which 
is probably well known in America, and hence a brief description 
of the general principle will suffice here. 

The transmitter consists of a metal drum revolved by a motor, 
and over which passes paper strips perforated with the required 
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flected, registers the movement of the diaphragm upon a strip of 
sensitized paper which is rapidly unrolled from a drum and imme- 
diately developed and fixed. In the course of the last year the in- 
ventors have made an improvement, enabling them to produce hand- 





FIG. I.—FRANCIS TURBINE. 


writing. In trials made with this system over a distance of 360 
miles (Budapest—Fiume) a speed of 70 letters per second was 
attained—that is, approximately 4,000 words per hour—which exceeds 
anything that has previously been attempted in this direction. 








Fic. 2.—CaALCIUM CARBIDE GENERATING PLANT. 


letters. The current impulses are transmitted over two circuits. The 
receiving instrument consists of a double telephone, the movement of 
whose diaphragm causes a small mirror to be deflected ;a beam of light 
from an incandescent lamp falls upon this mirror, which, when re- 


Another Austrian achievement is accredited to Don Carlo von 
Auer-Welsbach, whose name is well known all the world over 
through his invention of the famous incandescent gas light mantle. 
He has lately succeeded in converting the rare metal osmium, pre- 
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viously known only as a powder, into thread form. This intractable 
and almost infusible metal Welsbach uses as a filament in his new 
osmium lamp. While the ordinary incandescent lamp consumes over 
three watts per Hefner candle and the new Nernst lamp, 1.7 watts, 
the osmium lamp is said to require 1.45 watts at the beginning and 
after burning 1,500 hours, 1.7 watts. A remarkable feature of this 
lamp is that if after long use the filament becomes defective, it can 
be restored to its original condition without either removing it or 
the bulb. As the resistance is low in these lamps, it is made for 
voltages from 20 to 50 volts. 

Electric light and power plants have in the course of the last 
few years been erected in most of the towns of the monarchy, even in 
the small ones. Vienna, the capital, has had for a number of years 
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stations contains from 2 to 7 motor-generator sets. Each has a 
capacity of 800 hp, and consists of a synchronous motor direct- 
coupled to a 570-volt direct-current, shunt-wound generator. These 
operate in parallel with a storage battery and feed the many branched 
tramway circuits of which we shall come to speak later. 

The power house which is to supply the current for lighting and 
for power purposes is approaching completion, and will be in oper- 
ation by August of this year. The engine room has a floor space 
of 2,050 m*. There are at present three 2,000-kw three-phase 5,000- 
volt generators. The current is distributed to the five substations 
and transformed by separate motor-generator sets into direct-current 
at 2 x 220 volts. The direct-current is distributed throughout the 
city by a three-wire net work. By special agreement a consumer can 
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Fic. 3—Mapr oF VIENNA Evectric RAILWAY SYSTEM. 


three central stations erected by private companies. As these were, 
however, unable to furnish sufficient power for the proposed electric 
tramway system—to replace the horse tramyways—in addition to 
carrying their own lighting load, the city council decided to erect 
its own central station, which has recently begun operation. 

There are two independent generating stations, one of which 
carries the railway load, the other the lighting and motor load. The 
engine room of the tramway plant has a floor space of 3,530 square 
meters and contains five 2,000-kw generators direct connected to 
3,000-hp four-cylinder, triple-expansion engines and delivers three- 
phase currents at 5,000 volts. Steam is generated in twenty Babcock 
& Wilcox water-tube boilers. The whole steam plant is equipped 
according to the most modern practice for a rapid and economical 
operation. 

The three-phase currents at 5,000 volts are distributed to five sub- 


stations by underground cable feeders, Each of these transformers 


be supplied with three-phase currents at any desired voltage up to 
5,000 volts. The output of this generating station can be increased 
to 8,000 kw. 

It may be of interest to mention something of the charges for 
current, which have been made very low to compete with the ex- 
isting companies. For lighting, the price per kilowatt-hour is 14 
cents where the lamps will probably be used less than 600 hours per 
year. For a greater consumption the price is reduced to 9 cents per 
kilowatt-hour. For power purposes the charges are 8 cents per 
kilowatt-hour, a reduction of from 3 to 50 per cent. being made ac- 
cording as the number of operating hours exceed from 200 to 4,000 
hours per year. The charges for meter rental are from $2.50 to $11 
per year, according to the size of the meter. 

The central station of the “Internationalen Elektricitatsgesell- 
schaft,’ erected in 1890, has recently been enlarged, two 1,000-kw 
two-phase generators being added. The total capacity of this plant 
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RICHARD SHAFT PUMPING PLANT. FIG, 











Fic. 6.—RiIcHAarp SHAFT GENERATING PLANT. 
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is 15,200 hp. The two-phase generators were built by Ganz & Co., of 
Budapest and Leobersdorf, near Vienna. 

Another large plant recently completed has been built in Jaice 
(Bosnia) by the Elektricitats-Actien Gesellschaft Schuckert & Co., 
for the purposes of utilizing the water power of the river Pleva for 
the production of calcium carbide. The river forms a large lake, 
used as a reservoir, from which the water flows over a series of 


‘ee 





FIG. 9.—MARIA SHAFT GENERATING PLANT. 
cascades into the river Vebas, some 250 feet below. From the upper 
lake the water is conducted partly through open channels and partly 
through tunnels for a distance of two miles, and with a 1 per cent. 
drop to two nearly vertical steel pressure tubes leading to the power 
house below. There are eight turbines, each of 1,000 hp, at 300 
r. p. m. (see Fig. 1), and two turbines, each of 632 hp. All the tur- 
bines are reaction turbines of the Francis type. The 
smaller turbines are each connected to two direct- 
current generators, which supply the circuit for 
lighting the town and vicinity. Each of the 1,000-hp 
turbines drives a three-phase generator of 1,000 am- 
peres’ output at 155 volts. This current is directly 
transmitted to the carbide furnaces. Fig. 2 shows a 
plan of this plant. 





FIG. 10.—CONDUIT, 

An interesting piece of engineering work recently completed de- 
serves mentioning. It consists of a hoist to raise freight cars con- 
taining dutiable goods from the railroad tracks to the custom house, 
which is located on a considerably higher level. This hoist or elevator 
is capable of raising 15 tons a distance of 20 feet in 2 minutes. Daily 
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120 to 150 cars are handled by it. The two platforms are entirely 
independent of each other, each being operated by a 40-hp motor. 

The above leads us to mention a number of electrical installations 
made in the mines o fthe monarchy to further their rational and 
economical operations. Figs. 6 and 9 give views of such plants, 
erected by the Austrian Schuckert Company, for the coal mines of 
north Bohemia—namely, for the Maria and Richard shafts. Special 
attention is directed to the method of driving the exciters. Fig. 4 
and 5 show the hoisting and pumping engines of the Richard shaft. 

Naturally the coal mines are also equipped with an underground 
system of electric tramways to facilitate and cheapen the handling 
of the coal. Figs. 7 and 8 show two mining locomotives, built by the 
previously mentioned firm of Ganz & Company, of Budapest, for the 
coal mines of north Hungary. Each locomotive weighs 8 tons, and 
is capable of drawing a train of 60 coal cars, each car holding 2,200 
pounds, at a speed of 7 miles per hour. The locomotives have two 
motors and are mounted on movable trucks, enabling them to round 
the sharpest curves encountered on such underground roads. 

In the following we shall summarize the development of the 
electric railway in the monarchy. The electric railway is by no means 
as extended as in the United States, but the number of roads ope- 
rating with electricity is steadily increasing as the almost weekly 
concessions granted by the ministry for railways tend to show. The 
electric railways at present in operation are all street tramways, 
as the application of electricity to railroads has as yet found but little 
encouragement. 

The latest statistics give Austria a total length of electric roads 
of 150 miles and Hungary 96 miles. Vienna’s extensive tramway 
system, which was only completed and put in operation in February 
of this year, is not included in the above statistics. Fig. 3 shows this 
system with its many branch lines. Its total length is 105 miles. 
The greater portion, 90 miles, is operated with the overhead trolley. 

In order to preserve the architectural beauty of some of the streets, 
an underground system: of supply was resorted to. The system 
adopted is that of Siemens and Halske, as employed in 1897 in a 
very similar manner in connection with the Budapest tramways. 
The general construction of the conduit and the arrangement of the 
conductors is seen in Fig. 10. At intervals of about 7 feet iron cast- 
ings are set into the concrete wells of the conduit, and to these the 
slotted rail is bolted. The conductors are supported every 11 feet 
by insulators suspended from the rail. The construction is such as 
to facilitate the quick removal and replacement of an insulator from 
the street, hand holes being, of course, provided. The contact shoe 





FIG, II.—VIEW ALONG THE LINE, SHOWING THIRD RAIL. 


is made of wood and sheathed with metal. It has two lateral wings 
which are pressed against the vertical contact surfaces by springs. 
The movement of the contact shoe is controlled by the motorman, who 
can easily insert it into the slot or withdraw it at will, thus enabling 
the same car to use either the underground or overhead systems. 
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Nine miles are now thus equipped, the results attained being satis- 
factory. 

A local standard gauge steam road passes through Vienna over a 
road bed containing many curves and bends. The present service 
of trains hauled by steam locomotives has proved unable to meet 
the demands of the ever-increasing traffic on an economical basis. 
It was, therefore, decided to substitute electrically-operated trains. 
For this purpose an experimental road, 2.3 miles long and with a 
maximum grade of 1.8 per cent., was first built. A portion of this 
line is seen in Fig. 11, which also shows that the current is taken from 
a third rail. The trolley rail has a cross section of seven square 
inches, and rests without special fastening on insulators supported 
by the ties. Every car has a separate motor and controlling device. 
The multiple unit system, well known in America, is here used, the 
whole train being controlled from the forward car. Shunt motors 
were used so that in going down grade and in braking a portion of 
the power can be regained. There is also a short-circuit brake and a 
vacuum air brake. 

The whole equipment of this experimental road and of the four 
heavy passenger coaches was carried out by Siemens and Halske. 
The success of these trials, which are still being continued, will prob- 
ably lead to the reconstruction of the whole present steam road sys- 
tem. 

In concluding, attention will be called to the street tramway sys- 
tem of Czernowik. Unusually unfavorable grade conditions were 
here met with. There is an average grade of 6.6 per cent. and on 
short stretches even as high as 10.4 per cent. A case of this kind 
is rarely met with in street railway work. 





The Synchronous Converter as Voltage Controller—I. 





By M. SEIDNER. 


HE automatic voltage control of a combined alternating-con- 
z tinuous current-transmission system, using synchronous con- 
verters, is one of the most important problems in electrical en- 
gineering. The elegance with which this problem can be analyzed 
graphically, and the harmony existing between the theoretical re- 
sults and practical application make its investigation interesting and 
worth the trouble. 

The difficulties encountered in solving this problem are based upon 
the properties of the alternator and converter, either of which ought 
to control the voltage automatically. The voltage of the converter— 
the terminal link of the potential chain consisting of alternator volt- 
age, voltage drop in transmission line and converter voltage—cannot 
be regulated from the generator-end on account of the kinetic inde- 
pendence of the different links, as will be shown. In the case of a 
continuous-current system, the voltage control is a simple problem, 
for the voltage components (generator voltage, voltage drop and re- 
ceiver voltage) are unidirectional, and, therefore, either quantity is 
determined by the other two. But the capability of the alternating- 
current circuit for electromagnetic induction causes the voltage vec- 
tors to spread out into the shape of a triangle, and consequently we 
must know also the angle formed by the two sides (generator voltage 
and voltage drop) to determine the third (receiver voltage). In 
other words, the device for governing the voltage of such a system 
must be sensitive not only to the quantity, but also to the character 
of the load. This necessitates having the voltage controlled at the 
converter. The field of the synchronous converter, however, has no 
direct influence on the voltage of the continuous current. This volt- 
age rather is dependent on the impressed e. m. f. The variation of 
the magnetic flux results only in change of phase relation. 

This suggests the idea of employing this character of synchronous 
machines for indirectly regulating the voltage by changing the field 
of the converter; that is, by balancing with the idle current in such 
a manner that the receiver voltage can follow the prescribed path. 

How this can be done I shall try to show in the following graph- 
ical treatment. (For a mathematical analysis of this problem see 
E. I. Berg, Power Transmission and Distribution for Railway Work, 
Transactions of A. I. E. E., 1898): 

The converter as a synchronous machine operates according to the 
well-known diagram of such machines. In Fig. 1 the line OX repre- 
sents the direction of the current vector, OY the direction of the 
e. m. f. necessary to overcome the reactance voltage—the vectors re- 
volving clockwise. From the data of the machine the impedance line 
OZ is determined. Assuming the length OP:=e to represent the 
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e. m. f, between the collector rings of the synchronous converter, and 
OZ, the voltage drop in the armature, P; Z; will be its counter e. m. f. 
By taking the length OZ, as the voltage drop caused by the so-called 
“synchronous reactance” of the machine, P: Z; will be proportional to 
the exciting current. The rectangle A B O C represents the power re- 
ceived by the converter. But the same power may be taken with the 
same e by changing the counter e. m. f. P12, with different phase 
relations, thereby moving point A on an equilateral hyperbola H — H. 
With the counter e. m. f. Z: Ps, the converter, for instance, takes the 
same power with the same amount of current from the line; but 
while the current lags in the former case it leads in the latter. 

The synchronous converter, we see, is capable of taking a lagging 
or leading current from the line by changing its field excitation P: Z:. 
This property of synchronous machines is used in many instances to 
increase the power factor of a system. 

Changing the diagram by taking OP: to represent the induced 
e. m. f. of the alternator and P; Z; the terminal voltage of the con- 
verter, O Z; will be the voltage drop in the alternator and line. Ob- 
viously, the same voltage O FP; with the same amount of current 
O Z; will produce a terminal voltage smaller or greater than the co- 
phase voltage, as the current lags or leads. P:1Z; is the terminal 
voltage with a lagging, P2 Z: with a leading current, P:Z: > P1Z:. 

The conclusion from the foregoing is that by turning the lever of 
the field rheostat of the synchronous converter we are able to alter 
its terminal voltage at the alternating side; and at the continuous- 
current side indirectly by changing the phase relations. The conver- 
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ter is even capable of doing this work automatically, as will be shown 
later. 

Regarding the voltage control, in practice a constant terminal con- 
verter voltage, or one increasing with the load, is mostly desired. 
The alternator is given a constant excitation, or by compensation it is 
made capable of keeping its voltage constant. The simplest problem 
for a theoretical treatment is that of a constant voltage at the con- 
verter terminals, and a constant alternator exciting current. Now, 
instead of separating the armature reaction into self-inductive, mag- 
netizing and demagnetizing components, respectively, let us con- 
sider them as one or “synchronous reactance.” Then the constant 
excitation at constant magnetic reluctance corresponds to the induced 
armature voltage completely. (See Steinmetz, “Alternating Current 
Phenomena.”’) 


Let E =induced e. m. f. of alternator at open circuit, 
e= terminal voltage of converter. 
r = resistance of alternator armature and line. 
X = synchronous reactance of armature and line. 
Z = synchronous impedance of armature and line. 
Z: = synchronous impedance of converter. 
a= energy taken by converter. 
A= energy of alternator. 
@ == phase angle at converter. 
w = phase angle at alternator. 


° xz 
a = impedance angle. /an. ¢= . 


In Fig. 2 the familiar diagram of power transmission is given. The 
horizontal line O X shows the direction of the current vector, J, JJ, IJ] 
are the impedance lines of the alternator, line and converter; O Z 
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is the resulting impedance line of the alternator and line. The con- 
stant alternator voltage, E, is represented by the circle K—K. This 
voltage appears at the converter terminals as e = P Zz, after the volt- 
age components O Z; and Z: Z. have been used for driving the cur- 
rent through the alternator and line. If Z2 Zs is the voltage drop in 
the synchronous converter, then P Zs represents its counter e. m. f. 
and exciting current. The energy A transferred from the prime mover 
to the alternator is proportional to the rectangle ABOC. Of this 


K 











FIG. 2, 


the converter receives A B D Z;, and the rest, D Z:;C O, is lost. The 
increasing current shifts the point Z, toward the outside on the line 
O Z, while the other terminal point, P, of the voltage-vector Z2 P — 
which remains constant—travels along the circle K—K. For each 
current amplitude we can and must design a new diagram. 

This diagram is a “snap-shot” of the power transmission; but the 
clearness and possibility of rapid construction—the most excellent 
points of graphical illustrations—vanish as soon as the different 
vector quantities are set in motion by the changing load. Every point 
of the diagram will then describe a different path, mostly of a higher 
order, and the mental eye tires in following them. But the engineer 





FIG. 3. 


requires a “moving picture” of power transmission, which not only 
refers to a momentary condition, but also illustrates the occurrences 
under a variable load. 

By retaining the voltage-vector in the case of variable currents in- 
stead of the current-vector, the geometric path of point P will be a 
circle with O:P =E as radius. The diagram arising from this is 
shown in Fig. 3. The fixed vector is O O:>e=P:Z:. By drawing 
a circle with a radius O: P = O P: = E with O; as its center, and then 
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Z:P;|| OP, the triangle O, O P will be the reflected picture of the 
triangle P:Z;O0; consequently, OP =O2Z:. But as P; Z: is parallel 


to P O, the angle POX represents the difference of phase between 
OP 


latn 
the triangle OP Q will be the enlarged reflection of triangle 


the current and e. 


OQ 
Z, P, 


By drawing OQ parallel to Z: Zs, and 


FIG. 4. 


Z; Zs P;, and, consequently, P Q is proportional to P; Zs; i. e., P Q 
gives the excitation of the synchronous converter. The location of Q 
is determined only by Z, Z: and e, consequently is fixed in its position 
independent of the load. 


» 


The power delivered to the converter is a at 
is constant, this power is represented by H P ina corresponding scale. 

In order to determine the output, A, of the alternator, the vector 
E =O Os is fixed and a circle struck with O: P2=e as radius; then 
the triangle O Oz P3 is the reflected picture of triangle O Pi Z2; con- 
sequently, O P: = O Zz, i. e., O P2 represents the current, and 7 the 
difference of phase between E and the current. P:H:z is the power 
delivered to the alternator. For measuring this energy vector with 


) 5 
cos 6 e; but as e 


the scale of the converter energy vector, the transposing factor is 


The new diagram of power transmission with constant induced 
e. m. f., and constant converter terminal voltage, without construc- 
tion details, is shown in Fig. 4. As the load changes, P travels on 
the characteristic circle K —K. PO thus gives the current with its 
working component PH and idle component PA. The phase dif- 
ference at receiving end is y; P H equals energy received by the 
converter, P; H: equals energy consumed by alternator, whereby O P; 
=OP; vw is the phase difference at generator, PQ equals corre 
sponding excitation for converter. 

The scale for the different quantities is as follows: 

PO 


Current = ampere. 


é 
z 
Energy A = P:H: ; watt. 


Energy a= PH — watt. 


Counter e. m. f. of converter = PQ 2 


The current lagging 90 degs. is O Po; for this current a= 0, but A 
already has a certain value. As the current approaches the voltage, 
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it diminishes in quantity, yet a and A increase. The smallest value 
of the current is OP, Passing OP, the current increases. OP, 
is the co-phase current. Beyond this position the current leads. Py O 
is the current leading by 90 degs., and beyond P, it reverses. The 
alternating side of the synchronous converter operates as a generator, 
and the converter draws current from the continuous-current side. 

The excitation of the converter must be first continually diminished, 
until O Q intersects the characteristic circle, beyond this it must be 
increased. 

The maximum energy taken by the converter, amax = Pm Hm ; 
that consumed by the alternator 4ax=P'm H'm. Evidently the sta- 
bility of the converter reaches the indifferent position prior to the 
alternator. 

The diagram given in Fig. 4 can also be used for determining the 
balancing power of synchronous machines running in connection. 
The angle O O;P represents the phase difference between the gen- 
erator or line voltage, and that of the receiver. Any deviation from 
the synchronous speed swings the vector O.,P, altering the angle 
O O:P, thereby the load PH changes, endeavoring to keep up the 
balance on the lower quarter of the characteristic circle, and making 
the system unstable on the upper quarter. If t= 0, point O, will be 
located on the ordinate axis, and we get the fundamental formula 
PH=E.e.snOO,sP. 

The diagram given in Fig. 4 is correct only when the excitation of 
the synchronous converter is of a quantity corresponding to PQ. 





FIG. 5. 


For loads changing slowly, as for lighting purposes, the regulation 
can be done very closely by hand. But for rapidly fluctuating loads— 
as those of electric railways—an automatic regulation of the field is 
desirable. The question is, Can this automatic regulation be done by 
compounding the converter? 

The converted current is proportional to the watt component P H 
of the alternating current. The m. m. f. of the series field varies as 
the length P H, while the m. m. f. of the shunt field is represented by 
the line g-g, which is parallel to the ordinate axis Y Y and its dis- 
tance GO =p (Fig. 5). The total m. m. f., therefore, is propor- 
tional to GP, and this again must be proportional to P Q to obtain 
an absolutely constant voltage. 

To find out the conditions under which these requirements are ob- 
tainable, let us attack the inverse problem first: What is the geometric 
location of point P, whose distance P G from a fixed line g—g is 
proportional to the distance PQ from the fixed point O? Let us 
take O as the origin of the rectangular co-ordinates X X and YY, 
so that OQ0:0G—PQ:GP=™M, in which case we get the polar 
equation of the line in question. 

The equation of the line is: 

(p + +)? m= (mp—-x)*?+ 4%, or expanded. 

m? p? +m? x? + 2m? p x =m’ p? + 2? —2ampxt+y’, 

x? (mM? —1) +2mpr(m+1)=—y’. 

This is the equation of a conical section, having the directrix g — g. 
If m?< 1= ellipse. 

= Tos parabola. 
m* > 1 = hyperbola. 
m = 0= circle. 

Imagine the shunt current at equal m. m. f. reduced to the num- 
ber of series turns; then m becomes the Z part of the number of series 
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turns of the magnetic circuit. As such m >1, and the curve will be a 
hyperbola. The axis of this hyperbola runs through point Q, and is 
vertical to the ordinate axis. In order to obtain an absolute voltage 
control, this hyperbola would have to cover the characteristic circle. 
Not only is this impossible, but a contact of higher order of the two 
curves is out of question, as the conic sections curve towards Q. We 
must, therefore, be satisfied with an intersection of the curves which 
is practically located, so that it corresponds to the normal load. The 
diagram, therefore, is approximately correct only within the enclosed 
section; beyond this it loses its value. Nevertheless, for practical 
purposes, this adaptation of the voltage is sufficient. 

An absolutely constant voltage control is possible by using also the 
idle current component for field excitation. In this case the direc- 
trix g—g contracts into a point Q and the hyperbola becomes a 
circle, which in certain cases can completely cover the characteristic 
circle. In the special exciter for compensating alternators—first sug- 
gested by Professor Andre Blondel—this principle is used by em- 
ploying the whole current as armature reaction for excitation. 





Melbourne, Australia, Municipal Plant. 





HE municipality of Melbourne, Victoria, entered the electric 
. lighting field in 1891 by the establishment of a street lighting 
plant, this being the first plant in the city. The area that had to 
be lighted by electricity was about 6,000 acres, and it was decided to 
install an are lighting plant solely for this purpose. Twenty-four 
Thomson-Houston 50-light arc dynamos were installed, and were 
driven by four compound surface-condensing engines by the aid 
of countershafting. The main streets were illuminated by arc lamps, 
and the side streets by series incandescent lamps in circuit with the 
arcs. This system has been in operation ever since without the de- 
velopment of a single electrical fault in the arc machines. 

In 1896 an Act gave authority to all municipal councils to establish 
electric lighting plants within their own area, and also gave power 
to these councils to purchase any electrical plant within their area 
at a valuation plus 10 per cent. within two years after the passing of 
the act. The Council of Melbourne availed itself of the opportunity 
of purchasing the three companies which had existed for several 
years in the city of Melbourne and in the same area. These negotia- 
tions having been concluded satisfactorily to all parties concerned, 
the council’s engineer, Mr. Arnot, was instructed to proceed to Eng- 
land, America and the Continent to investigate the latest practices 
in electrical engineering, and to prepare specifications and call for 
tenders in London for the plant which he should consider necessary 
for the private and ultimate jighting of the whole of the city of 





FIG, I.—MELBOURNE MUNICIPAL ELECTRIC LIGHT PLANT. 


Melbourne. The plant designed after this trip was commenced in 
1900, and below we give a description of its principal features: 

The new engine room, shown in Fig. 2, which is 96 ft 8 in. x 78 ft. 
6 in., is in a substantial brick building. The roof is of double 
span and is supported in the center by wrought-iron columns. Under 
each span there is a 10-ton traveling crane with a span of 37 ft. 
The general arrangement is shown in the accompanying ground 
plan. The basement is utilized for the condensing plant, consisting 
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of surface condensers and steam-driven air circulating pumps. The 
exhaust steam pipes are also brought under the floor of the engine 
house and connected to a cast-iron common exhaust pipe 18 in. in 
diameter. The boiler house is 103 ft. x 62 ft., built of brick and well 
ventilated, and so arranged that a future extension will include 
the erection of coal bunkers above the stoke-hole, which will carry 
500 tons of coal and feed into mechanical stokers in front of the 
boilers. The coal would then be elevated by a coal conveyor or 
electric hoist. 

The boilers are of the well-known Babcock & Wilcox type, 
four in number, of an;evaporative power of 12,000 lbs. of water per 
hour, and fitted with superheaters guaranteed to give a superheat of 
150° F. The flue gases are taken away from the back of the boiler 
and passed through a Green economizer in two sections, each con- 
sisting of 240 tubes. The dampers are so arranged that either or 
both of the sections may be in use at one time, or the economizer cut 
out entirely by the use of a by-pass. The scrapers of the economizer 
are driven by an electric motor of 1 hp. 

The engines are of the three-crank tandem vertical compound 
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Belliss type. Four are 550 hp and one of 350 hp, driving, by direct 
coupling, four 350-kw sets and one 200-kw set continuous-current 
four-pole generators with slotted cores and carbon brushes. The 
speed of the large size is 340, and that of the small 420 r. p.m. The 
steam consumption of the 550-hp engines does not exceed 19 Ib. per 
electrical horse-power per hour, and for the small set 21 lb. per horse- 
power per hour, when working with a steam pressure of 145 Ib. per 
square inch, and condensing with a vacuum equal to 25 in. of mer- 
cury 

The governors, which are driven directly from the crank shaft and 
operate on the throttle valve, are very satisfactory, the increase not 
being more than 5 per cent. between full and no load. A forced sys 
tem of lubrication is used with these engines, an oil pump being ope- 
rated from the crank shaft. 

It has already been stated that surface condensers are employed, 
the water for condensing purposes being obtained from a tank hold- 
ing 250,000 gallons of water. The circulating pumps deliver this 
water to the top of a cooling tower similar to the Barnard type. This 
tower is in two sections, and is 44 ft. high. Four fans, each of to ft. 
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diameter, driven by two electric motors direct-coupled, drive a strong 
current of air up the tower through the galvanized steel wire cloth, 
over which there is a constant volume of falling water. The water 
falls into a tank at the base of the tower, and returns to a large 
storage tank, already mentioned. This tower is of sufficient dimen- 
sions to cool the water required to condense 44,000 lb, of steam per 
hour. The condensers are situated immediately below the down- 
exhaust pipe from the engines, and between each condenser and main 
exhaust there is an automatic exhaust valve which will open to the 
atmosphere automatically should the pressure in the condenser ex- 
ceed 3 lb. per square inch. The engine driving the circulating and 
air pumps is compound condensing, and is guaranteed by the makers 
not to use more than 28 Ib. steam per indicated horse-power. 

The steam pipes are all of steel, the main ring being g in. by % in. 
lap-welded steel, with steel flanges screwed and braized, made by 
Lloyds. The extension pieces are large stee] U-shaped, one being 
midway between the four boilers on the main ring, and the other in 
the main ring in the engine room. The bends and T-pieces are 
also of steel, no copper being used throughout. At two places in the 
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engine room the steam pipe is anchored, so as to distribute the ex- 
pansion. The feed pipes in the boiler house are all of copper, and are 
in duplicate, the boiler feed being supplied by either a compound 
duplex steam pump or a three-throw electrically-driven pump. A 
special bus-pipe arrangement permits of delivery through a filter and 
economizer, and from either the electric or steam pump or straight 
delivery to the boilers. The suction of both pumps is connected 
with a special storage tank of 50,000 gallons, with hot well, which is 
<ituated over the flue, or with the town supply water mains. 

The switchboard is situated at the end of the engine room and raised 
on a special platform, is 36 ft. long and 8 ft. 9 in. high, and contains 
all the necessary switching apparatus for the new plant. The feeder 
panels are on the outside, the battery, booster and balancer switching 
arrangements being in the center. Maximum and minimum cut-outs 
are in circuit with each dynamo, as well as the usual ammeters and 
voltmeters of the Kelvin type. Six feeders are already laid and con- 
nected to the board, and accommodation exists for an additional four. 

A motor-driven booster consisting of three separate machines 


coupled together on one bedplate, the center being the motor, is 
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used for charging the large battery of accumulators, each booster 
being capable of giving a current of 170 amperes at 160 volts and 
provided with resistance and multiple switch, so that they can be used 
at any voltage up to 275. 

The balancing set consists of two complete machines coupled to- 
gether end to end on one bedplate. Each armature is capable of 
carrying 150 amperes, and is worked on one side of the three-wire 
system with 230 to 260 volts each side; that is to say, the voltage at 
the bus-bars of each armature as connected varies from 230. at 
light load to 260 volts at heavy load on each side, when the system 
is balanced, and without a balance pressure may vary from 215 to 
275 volts. 

Immediately behind the switchboard is situated the battery room, 
containing two batteries, each of 140 Tudor cells, the normal capacity 
of each cell being 1,000 ampere-hours. The accumulator room is 
situated over the workshop, test room and stores, the floor consisting 
of heavy wrought-iron girders, hardwood, felt and asphaltum. The 
room is well ventilated and fairly cool, the roof being lined with 
sawdust, and no windows are exposed to the direct rays of the sun, 

The test-room, which is situated behind the switchboard, is fitted 
up on one side with a slate table 24 ft. long, resting on isolated brick 
piers. On the other side a bank board is used for the testing of 
meters. In this room all the necessary apparatus and standard instru- 
ments have been fitted for the general use of the station. 

The low-pressure three-wire system of distribution, which is carried 
out at a pressure of 460 volts across the outers, at present exists to 
a distance of about 1% miles from the power house. The cables 
are all paper insulated, lead covered, single cables laid in wood 
troughing filled in with bitumen. The wool troughing, which is 1 in. 
thick, is made from the famous red gum of Australia, which has a 
very long life. The distributors are of 0.3 sq. in. section, with 0.15 
sq. in. middle wire, and the feeders are 0.1 sq. in. and 0.5 sq. in. The 
arc mains are 7-16 S. W. G., and the presure wire which is brought 
back from each feeder point to the station is 3 7-20. Altogether, 
about 49 miles of cable have been laid in the streets, the work 
having been carried out by day labor under the supervision of the 
city council staff. 

During the period, over three years, occupied by the council in 
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FIG. 3.—PLAN OF GENERATING STATION AND DIAGRAM OF PIPE 
CONNECTIONS. 


negotiating for the purchase of the companies, four small alternators, 
each of 75-kw capacity, and one compound set of 120-kw capacity, 
were installed by the council to supply in the first place its own require- 
ments in the municipal buildings, and also several other large con- 
sumers in the city. This alternating-current plant generated at 2,000 
volts, and supplied, through transformers, 100 volts at consumers’ 
terminals. The alternating-current system will be maintained for 
the present in the outlying area of the city, which is considerably 
scattered and principally residential, and extends in some cases a 
distance of three miles from the power house. Arrangements have, 
therefore, been made to drive two of those 75-kw alternators by two 


100-hp motors, one of which will be of sufficient size to take charge 
of all the day lighting for several years to come. These motors will 
be driven by the large continuous-current generators. A steam alter- 
nator during hours of heavy load will be brought into requisition. 
These motor generators will principally do pioneer work in the 
suburbs, opening up payable work for the underground system which 
can be fed by a booster feeder. 

The consumers who have been connected to the council’s and the 
three companies 100-volt systems number about 900. They are rapidly 
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FIG. 4.—SWITCHBOARD AND BOOSTER. 


being changed over to the 230-volt system, and in the meantime have 
been supplied by the Electric Lighting and Traction Company of 
Australia, which purchased the power house of the two original 
electric supply companies in Melbourne. For this assistance the 
council pays at’the rate of 8 cents per kilowatt-hour at the boundary 
of the city, and recovers 10 cents per kilowatt-hour from the con- 
sumers after serious losses in distribution incidental to a house-to- 
house system of ‘transformer distribution. The burden of the 
change of voltage has, of course, fallen on the city council, as the 
majority of the installations were not in a condition to stand the 
230-volt pressure, 

It is of interest to mote, in connection with this new extension 
of the City Council plant, that the estimated cost was $620,000, 
and that it has practically been completed to within $500 of that 
estimate. 





Ihe Telephone on the “‘Burlington’’ Road. 





The Chicago, Burlington & Quincy Railroad Company has in 
actual operation at the present time branch exchanges at Chicago, 
Kansas City, Rock Island, St. Louis and Omaha with an aggregate 
of 141 lines and 231 stations. Branch exchanges are now being 
installed at Aurora, St. Joe, Havelock, Hannibal and Lincoln, with 
a total of 161 lines and 220 stations. The company has just finished 
the stringing of a pair of copper wires between Chicago and Aurora, 
to connect the exchanges at these points, in addition to the composite 
iron wire circuit between the same points, which has been in ope- 
ration for the past two years. Mr. W. W. Ryder, joint supervisor 
of telegraph for the road, informs us that he is getting one simple 
Morse circuit out of the new combination copper line. A pair of 
copper wires is now being strung between Lincoln and Havelock, to 
connect the branch exchanges now building at these points. It is 
the intention to eventually install branch exchanges at all division 
points and important terminals, and to have them all connected, 
making a system similar to those now in use on some of the principal 
Eastern railways. 

No attempt has yet been made by the Burlington people to handle 
trains by telephone, other than at terminals and where “blind sidings” 
have been connected with the nearest regular telegraph office, and, 
when necessity arises, moving trains from those “blind sidings” by 
the telegraph operator telephoning the order to the conductor of the 
train to be moved. This is quite an important feature, as on some of 
the Western lines the regular telegraph offices are few and far be- 
tween, while there are a good many “blind sidings,” and by con- 
necting them telephonically with the telegraph office, the necessity 
for operators at those points is very greatly lessened. 
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Bremer Arc Lamp. 





The patent budget of April 15 added another to the list of Bremer 
are patents, the claims of this latest covering a combination of 
elements claimed specifically in prior patents. As the specifications 
give a clear and concise description of the Bremer invention as a 
whole, they are reprinted below almost in full: 

In electric-are lamps many devices have been proposed to prolong 
the life of the electrodes, which, as is well known, is shortened by 
the air-currents flowing around the carbons. The most effective 
structure has been found in arranging a chamber or cylindrical 
body around the pencil ends, which prevents access of air to the 
said ends and in such a manner secures a longer life of the carbons. 
The use of such a chamber with ordinary carbon is objectionable 
owing to the fact that it decreases the light emission, and while it 
raises the temperature of the luminous arc no means are provided 
by which this increase of temperature is utilized. Even the arc will 
be less luminous the more the temperature around it rises. 

A great improvement has been realized in arc-lamps arranged as 
above by providing them with carbon pencils containing an addition 
of metallic salts or such substances as have a higher temperature 
of combustion or volatilization that carbon itself. Such carbon pencils 
will in any case cause a highly-luminous arc; but the temperature 
of incandescence and the power of emission of light possessed by 
the substances will be intensified in proportion to the heat gener- 
ated by the combustion of carbon. Seeing now that such reflectors 
materially increase the temperature around the burning carbon points, 
it is just in the case of arc-lamps of this kind that a materially- 
improved effect is obtained by the application of the carbon pencils 
just referred to. Consequently while with ordinary carbon pencils 
the reflectors will cause a disadvantage as regards the yield of light, 
on account pf the higher temperature or reduced luminosity of the 
arc, with the use of the aforesaid special carbon pencils the very 
cause thereof is utilized for realizing an improvement. 

In arc-lamps described in the patent—that is, having carbon 
pencils containing an addition of metallic salts—said pencils are 
placed downwardly, pointing parallel or converging, and inclosed 
at their points by a chamber, above described. : This combination 
presents the great advantage that the arc can be projected downward 
in a crescent-shaped or fan-like form, its color being rendered more 
uniform and homogeneous owing to the circumstance that the light, 
so to speak, is seething in metallic vapors. At the same time the 
temperature around the luminous points is increased, and conse- 
quently an extraordinarily intensified luminous effect is produced 
in the case of carbon pencils impregnated with metallic salt which 
are placed with their points directed downward. The crescent-shaped 
or fan-like formation of the arc, which of course entails an increase 
of its area, and consequently an increased luminous effect, can be 
obtained with ease and certainty by the arrangement of an electro- 
magnet energized by the current of the lamp and the magnetic field 
of which acts on the arc, either attracting or repelling it and pro- 
jecting it outward, so as to impart to it the above-mentioned shape. 
On the other hand, in the case of arc-lamps in which a magnetic 
field or solenoid is arranged for the purpose of regulating the re- 
sistance in the arc itself in accordance with the requirements of 
steady burning or for the purpose of deflecting it in a certain direc- 
tion, it is particularly advantageous to use carbon pencils containing 
an addition of metallic salts or such substances as will yield a lu- 
minous arc, because in this case the deflection of the arc involved 


by regulating or directing the arc causes an enlargement of the area 
of the are which if the arc itself is luminous must at the same time 
entail an increased luminous effect. 


The arrangement described above of carbon pencils impregnated 
with metallic salts may also be applied without further modification 
for alternating-current arc-lamps. It is a well-known fact that a 
great disadvantage of these lamps is that nearly one-half of the 
light emitted by the incandescent carbon points is projected upward 
and can only be thrown downward with a certain loss by means of 
a reflector. This is mainly due to the fact that 90 per cent. of 
the emitted light enfanates from the crater-surfaces, and as the 
lower one of these emits just as much light as the upper one the 
above-mentioned effect results. 

A modification of the direction in which the light is emitted in 
alternating-current lamps can be obtained by adding substances to 
the carbon pencils which will render the arc luminous, thus giving 
a less preponderant proportion to the light emitted by the crater- 
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surfaces. A gain in the radiation of light is more especially realized 
in the horizontal direction, which is of particular value for some 
purposes, while, on the other hand, the radiation of light in an up- 
ward direction and with it the coefficient of loss is reduced. Experi- 
ments have also shown that it is thereby rendered possible to work 
alternating-current lamps with a higher voltage than is practicable 
in the case of ordinary electrodes. When applying a higher voltage 
and, accordingly, a greater distance between the carbon points, 
correspondingly more light is obtained, the arc being luminous; 
while if ordinary carbon pencils are used no increase of light is ob- 
tained notwithstanding the increased distance between the carbon 
points, as the arc is not luminous. 

In the accompanying illustration, the letters a a’ designate a pair 
of carbons being placed downwardly-pointing and parallel to each 
other. As described above, 
these pencils contain a high ad- 
& dition—for instance, 20 to 70 

per cent.—of metallic salts, as 
calcium fluor and the _ like, 
which renders the voltaic arc 
very luminous and elastic; the 

Cc carbons are fitted in tubes b 
or other suitable holders pro- 
jecting through a plate c, and 
their points are surrounded by 
a hollow casing e. This casing, 
which may be of any form, 
forms a chamber around the 
points and prevents to a certain 
degree admission of air to the 
voltaic arc, so that the latter, 
which consists of the burning 
metal particles, is kept in its high illuminating state. A magnet d or 
a solenoid may be arranged in the casing, as shown, which produces 
its lines of force in such a manner that the arc becomes considerably 
enlarged, which may be easily done according to its elasticity. It 
has been found that the arc when being submitted to the lines of 
force of the magnetic field was also greatly enlarged, assuming the 
shape of a knife-blade, the matter contained in the arc and consisting 
of a large number of exploding particles’ being thus spread asunder 
and equally exposed to the influence of air, so that the color gets 
more homogeneous, and also the calm of the arc is considerably in- 
creased. 

It may be added that a deposit from the arc on the interior sur- 
faces of the casing forms a highly reflecting surface. 
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Kelvin and Westinghouse on the Metric System. 





Lord Kelvin appeared last week before the House Committee 
having in charge the metric bill, and supported that measure. He 
said that he had long hoped Great Britain would take the lead in this 
matter, but if it would not he thought the United States should lead 
off, believing his own country would follow suit. He commended 
the plan of the committee to allow time for the people to familiarize 
themselves with the system before adopting it as the standard of 
measurement. Mr. George Westinghouse, who accompanied Lord 
Kelvin, also spoke favorably of the metric system. He said, how- 
ever, that he believed it would take the people at least ten years 
to learn to use it. 





Electricity for the Long Island Railroad. 





General Superintendent Potter of the Long Island Railroad Com- 
pany appeared before Magistrate Connorton, at Flushing, Long Island, 
last week, to answer a complaint made by the Board of Health. Mr. 
Potter was charged with violating Section 134 of the Sanitary Code, 
forbidding the use of soft coal. Edward J. Kiely, representing the 
Corporation Counsel’s office, said that the company had been warned 
some time ago against the use of soft coal, but had paid no attention 
to the notice. He asked that the defendant be held for Special Ses- 
sions. 

Mr. Potter said that his company proposed to do away with the use 
of steam, and had been making experiments looking to the adoption 
of electricity on the road. The company, he said, was anxious to do 
all in its power to satisfy its patrons and the general public. No 
action was taken by the court. 
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General Electric Report. 





The tenth annual report of the General Electric Company, cover- 
ing the year ending Jan. 31, 1902, consists, as usual, of reports by the 
president, first vice-president, third vice-president, and a financial 
report. 

President Coffin in his report gives a resumé of the more important 
financial showings. The profits of the company for the past finan- 
cial year (including a profit of $938,584.47, derived from the sale of 
securities), after deducting all general, patent and miscellaneous ex- 
penses, expenditures of $1,131,583.98 on factory plants and machinery, 
and allowances for depreciation and losses, were $8,598,241.34. Sub- 
tracting the dividends on preferred and common stock and interest 
on debentures, $1,997,966.40, there remained $6,600,274.94. The in- 
crease in the value of stocks and bonds owned by the company was 
$2,057,685.07, including a total addition to the surplus account of 
$8,657,960.01. After reducing the book values of certain items in the 
securities a net increase of $2,057,685.07 is shown in the aggregate 
book value thereof. Besides this increase in value the company has 
realized a net profit from sales of sundry stocks and bonds during 
the past four years an amount in excess of $2,500,000, Apart from 
these profits, it has collected in interest and dividends from said se- 
curities during said four years an additional amount of $1,140,000, or 
about 41-5 per cent. per annum, upon the book value thereof. 

First Vice-President Eugene Griffen reports the total sales (amount 
billed to customers) at $32,338,036.64. The cost of sales was $25,- 
254,122.00, leaving a profit on sales of $7,083,914.64. 

The yearly orders for the past eight years as contrasted with the 
amounts billed to customers are as follows: 


Year ending 
Jan. 31st. Amounts billed, Orders received, , 
1895 $12,540,395 $12,160,119 
1896 12,730,058 13,235,016 
1897 12,540,904 11,170,319 
1898 12,396,093 14,382,342 
1899 15,679,430 17,431,327 
1900 22,379,403 26,323,626 
1901 28,783,275 27,969,541 
1902 32,338,036 34,350,840 


Since Feb, 1, 1900, the orders received have not included the items 
of services of experts and labor, freight and transportation, supply 
material, boilers, engines, etc., of outside manufacture and bare copper 
wire, which items were included prior to 1900. These items amounted 
to $1,828,962 during the past year. 

The orders received include generators and rotary converters of 
a capacity of about 250,000 kilowatts; railway motors of a capacity 
of over 600,000 horse power ; other motors, capacity over 150,000 horse 
power; transformers, capacity over 200,000 kilowatts; incandescent 
lamps, Over 15,000,000. 

During the past year orders have been received for 55,000 horse 
power in generators (including three of 10,000 horse-power each) 
for the Niagara Falls Power Company, to be used by it both on 
the American and Canadian sides of the river. One thousand eight 
hundred railway motors (125 horse power each) for the complete 
motor equipment of the Manhattan Elevated Railway, New York 
City; also control equipments and air compressors therefor. The 
entire equipment of the tramways of Tokyo, Japan, including 3600 
kilowatts in generators, 250 car equipments and all accessory ap- 
paratus. This will be the largest electric plant in Asia. The elec- 
trical equipment of several high speed interurban railways connect- 
ing important cities. In cluded in the amounts billed are: 5760 horse- 
power of generators and 4200 horse power of motors for the Mysore 
installation in India, which utilizes the water power of the streams 
from the Western Ghauts and transmits the power ninety miles to the 
Kolar gold fields; 3000 horse-power of generators, 4700 horse-power 
of rotary converters and 12,800 horse power of railway motors for an 
electric railway connecting Milan, Gallarate and Varese, Italy, this 
road now being operated by steam. More than 9000 motors of various 
sizes for the operation of machine tools, blast and ventilating blow- 
ers and fans, air pumps, air compressors, hoists, printing presses, 
linotypes and other typesetting machines, circulating and lifting 
pumps, refrigerating machinery, cash carrying systems, for control- 
ling valves at a distance, for the operation of conveyors, motor gen- 
erator sets, engine governors, large electric switches and rheostats, 
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movable stairways and platforms and elevators, the training of heavy 
ordnance, etc., etc. 

As further illustrating the various uses of electricity the follow- 
ing is a list of chemicals for the production of which electrical ap- 
paratus was sold during the past year: Aluminum, carborundum, 
calcium carbide, corundum, graphite, sponge lead, alkalies, ferro- 
titanium, sodium, potassium chlorate, barium hydrate, barium cya- 
nide, phosphorus, ozone, chromium, ferro-silicon. 

Following is a list of ships on which the company is now installing 
electrical equipment or which have been completed during the past 
year: Battleships Maine, Missouri, Georgia, Nebraska and Indiana; 
monitors Arkansas, Florida and Nevada; cruisers Prairie, Raleigh, 
Yankee, Rainbow, Detroit, Panther, Olympia, Denver, Chattanooga, 
Cleveland and Des Moines; gunboat Machias; torpedo-boat destroyer 
Stewart; torpedo-boat Wilkes; transport Crook; steamships Korea 
and Siberia for the Pacific Mail service, and a large number of mer- 
chant vessels. 

The successful operation during the year of transformers at 80,000 
volts renders practicable the use of hitherto unavailable water powers 
and the transmission of power therefrom over distances of 200 miles 
or more in competition with coal. 

The company has received about one hundred and sixty thousand 
separate orders during the year (not including contracts), an average 
of 528 per day. Current orders have gradually increased from 380 
per day in 1897, to 528 per day in Igor. 

It has been the rule of the company to sell for cash, and the stand- 
ard terms call fer cash payments within sixty days of shipment. 
The actual record for the past five years is as follows: 


Year S/D 30 60 90 Overgo Stocks, 
ending Attached to Days. Days. Days. Days. Bonds. 
Jan, 31st B/ i, 
Jo Jo Jo Jo Jo Jo 
1898 20.9 41.9 22.8 4.6 9.8 0.0 
1899 28.8 35.7 18.7 8.9 6.1 1.8 
1900 i Xe) 61.6 12.5 10.0 3.0 0.0 
IQOI 199 57.9 11.5 8.4 4.3 0.2 
1902 12.3 65.6 11.4 6.3 4.3 0.1 


Third Vice-President E. W. Rice, Jr., states in his report that 
the continued increase in the business has required further expen- 
ditures during the year for extensions to existing buildings, and the 
erection of new ones, and for additional machinery, aggregating about 
$1,500,000, exclusive of the cost of patterns, small tools, etc. 

At the Schenectady Works, the pattern shop of 52,000 square feet 
and the additions of 70,000 square feet to the machine shops, men- 
tioned in the last report, have been completed. Buildings are now 
being erected for the manufacture of wire and cable and insulating 
materials, of 180,000 square feet; a machine shop for large work of 
117,000 square feet; a building of 60,000 square feet to increase the 
facilities for manufacturing switches, controllers and other small 
articles; and an addition of 13,000 square feet to the testing shop. 


The building now used as general office at Schenectady was orig- 
inally designed for manufacturing purposes, and is suitable for such 
purposes. The new office building, which has been under construc- 
tion for the past year, will soon be completed and the present build- 
ing utilized for manufacturing, adding about 40,000 square feet. An 
extension has already been begun to the shipping department, which 


“will add 30,000 square feet, and a new power house which will add 


6000 horse power to the present equipment. 

At the Lynn Works the machine shop and testing facilities were 
increased by the addition of a building having 25,000 square feet of 
floor space; substantial additions were made to the power plant, and 
plans are now being prepared for a building of 55,000 square feet 
floor area for the manufacture of meters and instruments. 

At the Harrison Works the fire-proof storage building of 68,000 
square feet area, mentioned in a previous report, was completed dur- 
ing last summer, and plans are beirg prepared for further substan- 
tial additions to the manufacturing facilities to take care of the in- 
creased sales of incandescent lamps. 

The floor area of all the factory buildings is approximately 2,500,000 
square feet, which will be increased this year about 400,000 square 
feet by the buildings now under construction. The number of em- 
ployees in all the works is about 15,000. 

The erection by the British Thomson-Houston Company of large 
works at Rugby, England, will be of assistance to the manufactur- 
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ing facilities, as that company has hitherto been principally supplied 
by the works in this country. 

During the past year there has been a continual increase in the 
size of electrical units and a great extension of the useful field for 
electrical apparatus. An order has been closed for several electric 
generators, each of a capacity of 10,000 horse power, which are 50% 
larger than any machines heretofore built. These mammoth genera- 
tors are to be used in a new power house at Niagara Falls, and the 
large size was adopted because of the lower relative cost and the sav- 
ing in hydraulic and other engineering work, The machines are of 
the same general type as those which have been standard with the 
company for several years. 

An order has also been taken for five 5000 horse power generators 
for Niagara Falls, making a total of 11 machines of this size ordered 
for use at that point. These are interesting because they are of the 
design of General Electric engineers, whereas the first six mentioned 
in the last report follow the designs of outside engineers. The com- 
pany’s design was finally adopted because of lower cost and general 
excellence. 

There has been a notable increase in the mileage and importance 
of electric railways due to the consolidation of adjoining systems and 
the development of high-speed interurban lines. Steam railroad 
managers are showing more interest in electric traction, and the 
company’s engineers have carefully studied the problems presented 
by large terminals and heavy traffic conditions. The company has so 
perfected the methods of collecting current, controlling motors and 
transmitting the electric current that no serious engineering obstacle 
to the displacement ‘of steam locomotives on many existing steam 
railroads remain where the conditions of traffic show the electric 
system to be economical. That electricity is thoroughly reliable and 
entirely able to handle heavy passenger traffic with success has been 
amply demonstrated by many installations in regular operation for 
several years. 

The company secured the order for the electrical equipment of 
trains for the Manhattan Elevated Railroad of New York City which 
called for the construction of eighteen hundred 125-horse power 
motors. This contract was awarded after severe competitive trials 
of motors of other manufacturers. There is employed on this road 
the system of train control which was mentioned in a previous report, 
and has now been in operation for several years; it has been standard- 
ized and is highly successful. It simplifies the control of an electric 
train and permits of its ready subdivision into one or more units. 
The same method of motor control is being used in connection with 
the electrical operation of hoists, printing presses and similar work. 

Over 100,000 horse-power of alternating-current generators have 
been designed and shipped during the past year for general power 
distribution. Electrical energy is now commonly transmitted over 
distances from 50 to 100 miles with commercial economy. There 
have been installed during the past year transformers to be operated 
at 80,000 volts, which is the highest pressure for which transformers 
have been commercially built; the highest previous was 60,000 volts. 

There has been a great increase in the size and number of electric 
motors for power purposes. The company has now under construc- 
tion a large number of motors of sizes ranging from 500 to 1000 
horse power. The application of electric power to the operation of 
textile mills, machine shops, mining plants and all classes of ma- 
chinery is rapidly increasing. Manufacturing plants covering large 
areas are rapidly adopting electricity for distributing power, because 
it is now a recognized fact that there is no other method of distribut- 
ing power over large areas comparable in economy or effectiveness. 
Even in small plants, where efficiency of transmission is relatively 
unimportant, the use of electric motors is found profitable because of 
the increased output obtained. 

The manufacture of electric locomotives has shown a satisfactory 
increase largely due to the excellence of the company’s designs. This 
is also true of its work for the navy, merchant vessels, shipyards, 
dry docks and similar structures. The company’s engineers have also 
been extremely successful in perfecting and developing the various 
small articles of manufacture, such as arc lamps, meters, instru- 
ments, switches and controllers. 

In conclusion Mr. Rice says that although the company’s engineers 
have always been liberally supplied with every facility for the de- 
velopment of new and original designs and improvement of existing 
standards, it has been deemed wise during the past year to establish 
a laboratory to be devoted exclusively to original research. It is 
hoped by this means that many profitable fields may be discovered. 
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The financial report, of which a resumé is given below, discusses 
in considerable detail the various operations of the year and the 
present status of the company’s financial affairs. 


ASSETS, 


Patents, franchises and good will were carried in the last annual 
report at $2,000,000. During the year there were expended for acquir- 
ing sundry new patents, in patent expenses, patent litigation and 
royalties, $452,072.14, leaving the total patent account before closing 
the books at $2,452,072.14. 

The bookkeeping profit of the difference between the par of 
$1,162,000 debentures and $959,400 (par) of common stock issued 
therefor, including $21,418.36 cash to purchase the fractions con- 
nected with such issue, all credited to patents and good will, was 
$181,281.24. Since the last annual report there have been realized 
from the liquidation of sundry patent owning sub-companies and 
credited to this account, $54,665.53. A balance now written off of 
$216,125.37 added to the above gives $452,072.14, leaving all the pat- 
ents, franchises, good will, etc., of the company standing on its books 
at the date of this report, as per balance sheet, at $2,000,000. 

All factory plants are free from mortgage or other lien. The com- 
pany’s constantly growing business necessitates continuous large ex- 
penditures on its plants, to increase its manufacturing capacity, by 
acquiring more land (one hundred and eighty-six acres having been 
purchased during the past year), enlarging old and erecting new 
buildings, installing new machinery and for general improvements. 

On Jan. 31, 1893, the book value of all factory plants was $3,958,- 
528.21. From that date to Jan. 31, 1902 (over and above all ordinary 
expenditures for the maintenance and repair of buildings and ma- 
chinery), additions of lands, buildings, machinery, etc., have been 
made at a total cost of $7,8509,352.90, making a total book cost of the 
plants of $11,817,881.11. To offset depreciation there have been 
written off during the above nine years $7,817,881.11, leaving their 
book value at Jan. 31, 1902, $4,000,000, divided as follows: Schenec- 
tady plant, 319 acres, $2,749,908.90; Lynn plant, 43 acres, $1,000,000.80 ; 
Harrison plant (lamp factory), four acres, $250,000.30. 

Following is a summary of the changes in this account since the 
last annual report: 


Cost of ad- Written off 
Book value ditions dur- at the end Book value 
Jan. 31, 1891. ing the year. of the year. Jan. 31, 1902. 


Real estate..... $1,858.044:65 $718,398.71 $378,308.71 $2,198,044.65 


Machinery...... 1,541,955-35 77495455 514,956.55 1,801,953.35 
yo 1.00 135,197.81 135,197.81 1.00 
Sundries....... 1.00 103,030.91 103,030.91 1.00 

WOO icc ekcl $3,400,002.00 $1,731,581.98 $1,131,583.98 $4,000,000.00 


The real estate account (other than factory plants), represents the 
investment in the Edison Building, 44 Broad street, New York 
City; also a four story brick building covering five lots on the corner 
of Avenue B and 17th street, New York City, and sundry parcels of 
land in various places, mostly improved and rented, which have been 
acquired at various times, chiefly in payment of debts. It is stated 
that all are free from mortgages and will be sold when opportunities 
offer. 

Due to the rapid growth of electric enterprises in all parts of the 
country, the value of the company’s investments in stocks and bonds 
of local lighting and railway companies has greatly increased, par- 
ticularly during the past year. No substantial change having been 
made in the book value of these securities since January of 1897 (a 
period of five years) the directors have now made a careful valuation 
of all the separate items of stocks and bonds remaining on hand at 
Jan. 31, 1902. The result of this valuation is a net increase of $2,057,- 
685.07 in the total book value thereof. 

Such of these securities as are quoted on the market, or as to which 
there are recorded transactions, are, in accordance with the previous 
policy of the company, taken at prices lower than reported sales. All 
others are taken at values upon which it is hoped a future profit may 
be realized by the company. 

Schedules annexed to the report contain lists of the most important 
of the company’s holdings of stocks and bonds. Other than those 
carried at one dollar as below explained, the total par value of all 
stocks and bonds owned by the company is $14,306,593.04. They are 
carried at an aggregate book value of $0,825,007.93. Miscellaneous 
securities of many underlying, manufacturing, selling and patent- 
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Owning corporations, and also of street railway and lighting com- 
panies, are carried at one dollar for each lot, in all, $113, making a 
total book value of all stocks and bonds of $9,825,120.93. The report 
states that it is believed the present aggregate realizable value of the 
foregoing described securities is fully equal to the total amount at 
which they stand on the books. 

Pursuant to the established policy of selling securities which there 
is no special reason for holding permanently, various stocks and 
bonds have been sold for cash since the last annual report. Their 
total par value was $2,090,918; they were sold for $2,182,687.20, and 
had been carried on the books at $1,244,102.43, making a profit of 
$938,584.77. The money realized therefrom was used in part pay- 
ment for miscellaneous stocks and bonds, acquired to protect and 
improve existing investments, at a cost of $2,769,024.39. Of this sum 
$1,544,810.76 has been invested in shares in the capital stock of the 
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be $11,900,992.24. In addition to the above there are notes and ac- 
counts receivable (of several years standing) of one hundred sixty 
debtors, aggregating $1,237,950.48 (face value) which have been 
written off to profit and loss except the nominal book value of one 
dollar for each debtor. They stand on the books at a total of $160 
and are being liquidated gradually. The total amount realized from 
this class of notes and accounts by settlements made during the past 
year was $24,126.37. 

The allowance for possible losses, not including the “Dollar” class, 
is fixed at $536,807.80. 


LIABILITIES. 
The company has no note payable, nor is there under discount any 


paper bearing the company’s indorsement or guaranty. Since Janu- 
ary, 1895, the company has not borrowed any money; nor at any time 


ConsoLipATED Prorir AND Loss ACCOUNT OF JANUARY 31, 1902. 




































































Expenses. 
Balance January 31, 1901 (Surplus) ......-eeeeeeeeeeeerees $6,629,180 64 
‘ * > 8 6 6 
GONG OF, RIOD 55:10 009564050 ore a rnny di Co ednue ee eee a arEN 25,254,122 00 Sales ...eeeseeeseeeesees jose se ee eeeereseeees $32,338,036 04 
_— $25,254 Royalties and Sundry Profits ..........00.000% 141,391 33 27 O97 
nn - 32,479,427 97 
a Dividends and Interest Received on Stocks and 
— OEE Sieg Pe cities ciateeincess9% 259,094 24 
Interest and Discount .........-.eeeeeeeceees 175,256 36 ss 
—_——— __ 434,350 60 
Interest on Debentures ........++seseesceseecceneneeaees 42,309 89 Profit on Sales of Stocks and Bonds .......--.0e0+eeeeee8 938,584 77 
Dividends Paid: Enhancement of Book Values of Stocks and Bonds....---- 2,057,685 07 
On Common Stock ...... Miseaskessverse $1,871,968 00 S 
OR FOREE BIE vn cic s cisecivscesacece ; 83,688 51 ee 
———mmmecmn =| BES EGS g2 — 
Surplus at commencement of year............. 6,629,180 64 / 
Undivided earnings now added to Surplus...... 8,657,960 o1 
Balance January 31, 1902 (Surplus) ......0.cccccccscecceecs 15,287,140 65 itl lc cbcicaaiae pnmnenniecaonin 
$42,539,229 05 $42,539,229 05 
E & O. E. HENRY W. DARLING, Treasurer. 
EDWARD CLARK, General Auditor. 
CONSOLIDATED BALANCE SHEET OF JANUARY 31, 1902, 
Assets. Liabilities. 
5% Gold Coupon Debentures .......-.+++0+05 $372,000 00 
Accrued Interest on Debentures ..........+++ 3,100 00 
Accounts Payable..........+. csssssserccecs 1,349,335 33 
RCIA =SIVIGONOR oi Gicsck cic ecaeervans 4;775 79 . 
MN etch entaigieaat ikea whe Ru miitdnccn Cee oes Ree $4,058,448 00 eee Lee 
NE EO RO CCP er ee Teer re $9,825,120 93 
Real Estate (other than factory plants)...... 464,195 68 
Notes and Accounts Receivable ............. 11,364,345 05 
EE OE I 566s hos hand need 06s 20.508 1,338,258 93 
22,991,920 59 
Merchandise Inventories: 
Pe era reer $7,742,605 55 
‘General and Local Offices .... 1,037,968 16 
ERE 5c. ous Sscas ns oes 96,309 47 
8,876,883 18 Canital Stock (hee pame 28). 660 isc sce csveveres< 24,910,900 00 
31,868,803 77 apita Ce COO DONE O80 oii dis-ease cevee ences) Deaae ees 4,910,9 
Factory Plants ..... ae Se cccevescees 4,000,000 00 
Patents, Franchises and Good-Will........... 2,000,000 00 
ais 6,000,000 00 AIS 6k 6: o0 Coie ae eA DAWES KS 5.5.4 THERE TIEN NES OS ER Eee 15,287,140 65 
$41,927,251 77 $41,927,251 77 
Si a : ce 
eee — — 
E. & O. E. HENRY W. DARLING, Treasurer. 


British Thomson-Houston Company, Limited. This investment gives 
the General Electric Gompany a controlling interest in this important 
company, which is just putting in operation large manufacturing 
shops at Rugby, England. 

The notes and accounts receivable represent the total debts now 
due the company. They appear in the balance sheet at an estimated 
realizable value—i. e, from their face, $11,900,992.94 (which is less 
than the billed amount of goods shipped during the last four months 
of the year) has been deducted an allowance of $536,807.89 for pos- 
sible losses. 

The net amount of sales billed to customers during the year ex- 
ceeded $32,000,000. Of some 13,300 regular customers on the ac- 
counts receivable ledgers, there were debit balances against 5400 at 
the close of the fiscal year. 

A tabulation shows the balance of notes and accounts receivable to 


EDWARD CLARK, General Auditor. 


since that date has its credit been used either by issuing notes, in- 
dorsing customers’ paper for discount or lending its name in any way. 
By adhering to its established policy of maintaining sales on a basis 
of cash, or short credit to desirable customers, all purchases have 
been paid for in cash. 

At Jan. 31, 1901, there were outstanding in debentures, $1,534,000. 
All the debentures are on their face exchangeable for stock at the 
option of their holders, at the rate of $100 of stock for $120 of deben- 
tures. During the year the holders of 1,162 debentures surrendered 
them and 9,594 shares of stock were issued therefor, $1,162,000, leav- 
ing debentures outstanding at the date of the annexed balance sheet, 
$372,000. On April 15, 1902, there were but $252,000 debentures out- 
standing, $120,000 having been exchanged for stock since Jan. 31. 

Pursuant to the provisions of the stock corporation law, certifi- 
cates for 25,508 shares of common stock were issued during the past 
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fiscal year upon the surrender and cancellation of certificates cover- 
ing a corresponding number of 7% cumulative preferred shares of the 
capital stock of the company. On April 15, 1902, there was but 4 
shares of preferred stock outstanding, the remainder having been ex- 
changed into common. 

At Jan. 31, 1901, there were outstanding 239,515 shares of the capi- 
tal stock of the company, par value, $23,951,500. During the past 
fiscal year there have been added 9,594 shares issued in exchange for 
debentures surrendered, $959,400, leaving capital stock outstanding, 
$24,910,900. 

The capital stock issued Jan. 31, 1902, was $24,910,900; authorized 
against $372,000 debentures outstanding ; authorized to be issued for 
$1,000 debenture purchased for cash in November, 1900, and for frac- 
tions purchased to Jan. 31, 1902, $21,300; or a total capital now author- 
ized of $25,242,200. The accompanying tabulations give the balance 
sheet and profit and loss account of Jan. 31, 1902. 





Fessenden System of Wireless Telegraphy. 





Last week the Fessenden system of wireless telegraphy, as installed 
on the coasts of North and South Carolina, was tested in the 
presence of a large number of government officers, including 
General and Captain Russell, of the Army Signal, Corps; Lieutenant 
Bucker and Lieutenant Hudgins, representing Rear Admiral Brad- 
ford, chief of the bureau of equipment of the Navy department; Pro- 
fessor Tittman, superintendent of the Coast Survey, and Professor 
Wainwright, of the same survey. 

Testing stations are established at Wier Point, on the northwest 
shore of Roanoke Island, and at a point about five miles to the west- 
ward of Cape Hatteras, 50 statute miles from the Roanoke Island 
station. The space between the two points is nearly all Pamplico 
Sound, which at this season of the year is fresh and not so good for 
the transmission of wireless messages as salt water. Tests made 
by Professor Fessenden show that the energy required for successful 
transmission over such brackish water is about thirty six times 
greater than over salt water under similar conditions. 

A mast about 140 feet high is erected at each of the sending stations 
for carrying the aerial wires. These consist of five copper wires at 
each station, strung about twelve inches apart and nearly vertical. 
The transmitting apparatus consists of the usual induction coils 
common with other systems of wireless telegraphy, but the receiving 
apparatus is different from that employed in any other system, and 
is, for the present, kept secret, although the working was thoroughly 
exhibited to the experts present at the test. 

A telephonic receiver is employed, and it is a remarkable fact that 
messages can be sent and received as rapidly as by land wire lines, 
and much more rapidly than over a cable. Messages were sent and 
received at the rate of about twenty-five words a minute in this 
test. It is stated that with skilled operators, 50 or more words a 
minute may be transmitted. A telephone receiver was used in con- 
nection with a relay electric bell for calling up. 

In a letter to the New York Herald, of Sunday, Prof. Fessenden, 

in discussing the international regulation of wireless telegraphy, gives 
some further details of the system. He criticises the Marconi re- 
ceiver, and quotes from reports made concerning the new type of re- 
ceiver used in the Weather Bureau experiments. 
“The receiver is positive in its action and entirely 
and absolutely reliable. It is entirely different in nature and action 
from the coherer and gives no false signals like the latter does. I 
could get every single dot and dash made at Hatteras with the utmost 
clearness, and can receive with it at the same rate of speed as over an 
ordinary telegraph line. It is possible for any expert telegrapher to 
receive by it as fast as the key can be handled. I have had no trouble 
in using the receiver, except that due to bad sending at the other end, 
and even then could make out every single dot and dash, but could 
not read them. The signals and messages were taken perfectly on 
the new receiver when, under the same conditions and connections, 
the coherer was tried and would not give a single dot.” 

Another report is as follows: “Taken as our standard coherer one 
working well, 7. ¢., giving good clear transmission of messages when 
attached to a single No. 18 wire five feet long, the sending wire being 
similar and of the same length, the spark gap being one-eighth inch 
between slightly rounded points and obtained from a coil capable of 
giving three-sixteenths inch spark between points when the distance 


One report says: 
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between sending and receiving wires is 45 feet and both coherer and 
coil are resting on the surface of the ground—then the third message 
received by Mr. Dorman in the tests referred to in his report was 
received with one five hundred and seventy-sixth of the least amount 
of energy required to work the standard coherer over the same dis- 
tance, and with the same vertical and receiving wires used in each 
case, and with the coherer worked with a transformer with a maxi- 
mum efficiency ratio of transformation and circuits accurately tuned.” 

Prof. Fessenden adds, that as the distance between Hatteras and 
the Roanoke station is only 50 miles, the energy at the sending 
station was choked down to about one-thousandth of that available 
with the apparatus as installed, merely for the purpose of making 
the comparison. The coherer is, of course, capable of working that 
distance easily, if more power be used, and, as a matter of fact, in 
some tests made last year, in order to demonstrate some improvements 
in the sending apparatus, a coherer was worked between these two 
stations with a single No. 16 B. and S. gauge wire, 65 feet long, and 
no transformer. The receiver has been worked at speeds which corre- 
spond to more than 500 words per minute without the slightest fault 
in the receiving and with only about 25 per cent. increase of energy 
per signal. The method is entirely separate and distinct from Mar- 
coni’s, the principle used having no relation whatever to that of the 
coherer, and neither sending nor receiving apparatus being similar to 
Marconi’s. 

In the Weather Bureau stations, which are tuned, it frequently 
becomes necessary to find the periodicity at which one of the stations 
is working, and it seldom takes as much as five minutes to find this 
and to cut in. But by the use of other methods tapping or cutting 
in is impossible, so that the last excuse for legislation is removed. 

Referring to the charge of monopoly against the Marconi Com- 
pany, Prof. Fessenden says that the real question is not whether 
the Marconi Company will obtain a monopoly, but whether it will 
be able to obtain any business. “Scientific men have been working 
on wireless telegraphy for twenty or more years, and the distance 
sent had gradually been increased from a few yards to a mile or 
more when Marconi took up the subject. By a most ingenious com- 
bination of apparatus he has succeeded in obtaining results over 
long distances. For this the very greatest credit is due to him, 
and when wireless methods are in general use his name will un- 
doubtedly be remembered as that of one who did much to advance 
the subject. His method, however, labors under the fundamental 
disadvantage that it is based upon the use of the coherer, an in- 
strument which is unreliable, slow in action, and requires a large 
amount of energy to work it as compared with that required by 
several other kinds of receivers. While Marconi has been develop- 
ing wireless work in the direction of long-distance working, other 
experimenters have been turning their attention to what they esteem 
more vital questions; 7. e., the invention of better forms of receiver, 
and of making wireless telegraphy capable of competition with land 
lines and cables.” 

In concluding his letter Prof. Fessenden gives a history of the 
work done by the Weather Bureau. The work, he says, was taken 
up in January, 1900, at the instance of Professor Moore, chief of the 
Bureau, who foresaw the immense benefit which such a system 
would be in distributing weather predictions to shipping and in 
obtaining data for predicting the weather on land. With the aid 
and encouragement of the Secretary of Agriculture and the chief 
of the Weather Bureau, the work had advanced so far, in spite of 
many difficulties and delays, that nearly a year ago, in a test wit- 
nessed by Professor Moore and the chief of his instrument division, 
Professor Marvin, messages were received over a distance of 50 
miles with a single No. 16 wire, 65 feet long, without transformers. 
The nature of the phenomena involved and their laws had been 
exactly determined, and as far back as the spring of I901 it was 
found possible to make the following prediction before the Philo- 
sophical Society of Washington: 

“The problem now before the cable companies is that of multi- 
plex working. This is about to be forced upon them by develop- 
ments in wireless, telegraphy. The more complete study of the 
phenomena involved in this application of electricity and the quan- 
titative experiments of the Weather Bureau lead us without any 
chance for mistake to the conclusion that there is no obstacle in 
the way of transmission over distances much longer than across the 
Atlantic, and this with the expenditure of an amount of capital quite 
negligible in comparison with the cost of a cable; and we must be 
prepared at any day to learn that that ingenious and indefatigable 
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inventor, Signor Marconi, has succeeded in accomplishing trans- 
atlantic communication, though even then the really great problem, 
that of selective signalling, will still have to be solved. Yet no 
doubt this will come in due time, and the only salvation for the 
cable companies will be in the discovery and utilization of multiplex 
methods.” 

Though such moderately long distances had even then been 
covered with very short wires, it was not until nearly a year later 
that the numerous other problems had developed themselves when 
it was attempted to actually work stations practically were in pro- 
cess of final solution. Prof. Fessenden considers that even now it 
can be said most definitely that any legislation which must neces- 
sarily be made without knowledge of the line of future develop- 
ments will almost certainly be harmful. 





American Institute of Electrical Engineers. 





The 164th meeting of the Institute was held at 12 West Thirty-first 
Street, New York City, on Friday, April 25th, at 8:30 Pp. M., about 
125 members and guests being present. The general subject before 
the meeting was Electric Elevators, Electric Hoists and Telpherage, 
and was introduced by President Steinmetz. Papers were presented 
by Mr. Charles M. Clark, on “Telpherage,” and by Mr. George F. 
Sever, on “Power Consumption of Electric Elevators with Alterna- 
ting and Direct Current Motors.” In the absence of the author, 
Mr. Clark’s paper was read by Mr. Douglas Burnett. The discussion 
was opened by Dr. Sheldon and was continued by Messrs. Abbott, 
Torchio, Mershon, Rosenblatt, See, Williams, Thompson, Henshaw, 
Stott, Burnett, Taylor and Wellman. 

In opening his paper on Electric Elevators, Prof. Sever stated 
that in New York City there are now approximately 3,000 eleva- 
tors operated by direct-current motors and 300 by alternating- 
current motors. The object of the paper is to give results of some 
investigations made as to the relative economy of these two types 
of elevators. Twenty tests were made, of which five relate to direct- 
current elevators and the others to alternating-current elevators. 
The results are stated to have been in favor of the direct-current 
elevator. The starting power factor of the elevator alternating- 
current motors varied from .79 to .g7, according to the load on 
the motor, while in running, the power factor varied from .14 to 
.68, the average being .36. It is stated that this indicates that the 
alternating-current motor is much larger than the average con- 
ditions would call for, but it seems necessary to provide this ca- 
pacity in order to accommodate any heavy loads anticipated. The 
inrush of current of the alternating-current motors is large as 
compared with the direct-current machines, especially in those 
cases where there is no control. In one test with a controlling sys- 
tem using resistance in the motor the inrush currents were main- 
tained at a value comparable with those used in the direct-current 
motors. 

A curve was given showing the average energy for all elevators 
through a rise of 50 feet, carrying two passengers. The areas of 
the alternating-current and the direct-current curves are as 1.509 
is to I, thus showing a comparison against the alternating-current 
elevators of 33 per cent. The curves referring to the descent of the 
elevators show a relation of 1.79 to 1, the consumption of the alter- 
nating-current machines in descent thus being greater by 8 per 
cent. than for the direct-current motors. 

Prof. Sever concludes that with the cost of power at Ioc. per 
horse-power-hour for both types of elevators, it would appear 
more economical to use direct-current elevators in those places 
where both direct and alternating current are available. If the con- 
trolling apparatus is more simple with the alternating-current sys- 
tem, and the absence of a commutator on a motor can be counted 
as an advantage, the extra expense of operating an alternating- 
current machine might be offset by the decrease in repairs and 
attendance. Apart from the last considerations, there seems to 
be every advantage in favor of the use of the direct-current motor. 

The paper by Mr. Clark on “Telphetage” opens with a historical 
account of the art, and the remainder of the paper is devoted 
largely to the consideration of a commercial telpherage system 
and applications made of the same. The conclusions of the paper 
are that, in general, wherever material is to be carried to a dis- 
tance, there is no power so flexible, so economical in the first cost 
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of installation, costing so little for power, or for the expense of 
maintenance, and of such great capacity, as telpherage. “It may 
therefore be designated a material transportation by an immaterial 
fluid, and may well be called one of the most important of the 
many adaptations of clectricity.” 

At the annual business meeting, May 20th, the following papers 
will be presented: “Some Notes on European Practice in Electric 
Traction with Three-Phase Alternating Currents,” by Mr. Carl 
L. de Muralt, of Baden, Switzerland; “A Novel Combination of 
Polyphase Motors for Traction Purposes,” by Mr. Ernst Danielson, 
of Westeras, Sweden. 

An extra meeting will be held May 28th, devoted to “Electricity 
in the Army and Navy.” Papers will be presented by Colonel Samuel 
Reber, Messrs. Townsend Wolcott, Caryl D. Haskins and others. 





New Telephone Patents. 





The issue of the Patent Office for April 22 shows a marked re- 
crudescence of activity among telephone inventors and Patent Office 
examiners, as it contains no fewer than 11 telephone patents. Mr. 
William M. Davis, of Chicago, is responsible for five of these, 
all relating to switchboard circuits and systems, which are assigned 
by the patentee to the Stromberg-Carlson Telephone Manufacturing 
Company; this enterprising concern is also the assignee of three of 
the other six patents. 

Mr. Davis’s first patent is on a switchboard system employing a 
form of annunciator devised by Messrs, Gustavus E. Hoglund and 
Carl M. Hedman, on which an application for a patent is pending. 
This drop is provided with a single electromagnet and single arma- 
ture, the usual shutter and retaining lever and a push-rod engaging 
with the armature and abutting against an extension of the shutter 
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FIG, I.—DAVIS’S TELEPHONE EXCHANGE SYSTEM. 


when the latter is lowered; by means of this push-rod a second 
attraction of the armature restores the shutter. Mr. Davis’s system 
provides for using this ingenious form of annunciator both for line 
and clearing-out drops. Referring to Fig. 1, the lines stations and 
jacks are of the usual arrangement; the line drop i has the push-rod 
o attached to the armature, the end of o abutting against the ex- 
tension K* of the shutter K when K is down; in this position K’ 
closes contact / of the circuit of the restoring battery m, which cir- 
cuit is also normally open between spring g* and thimble n of an- 
swering-jack h. When the plug is inserted g’ and m are connected, 
the restoring circuit is closed, and the attraction of the armature 
causes o to throw up K, the contact f being then broken and the 
restoring circuit opened. 

The arrangement of the clearing-out drop q is practically the same, 
except that the restoring-circuit is controlled by the plug-seat 
switch w; the drop is connected in one side of the cord circuit and 
its inductance shunted by the condenser r, which also serves to 
intensify the effect of the ringing current over high resistance lines. 
This is rather an ingenious arrangement of electro-mechanical self- 
restoring drop. As indicated by the dotted lines at Z to the right 
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of the drawing, the drop may be used as a relay to close a local lamp 
circuit if lamp signals are desired. 

An improvement in clearing-out signalling apparatus, patented by 
Mr. Davis, takes the form of an arrangement of circuits and the 
addition of a switch to the supervisory relay of the called subscriber, 
whereby when the latter has taken his telephone off the hook the 
two supervisory relays are thrown in parallel with each other and 
in bridge across the line so that both will be restored simultaneously 
only when both subscribers hang up. Referring to Fig. 2, the line- 
relay » m is of a form recently patented, having differential wind- 


FIG. 2.—DAVIS'’S CLEARING-OUT SIGNALING APPARATUS. 


ings, one of which is shunted when the plug is inserted, allowing 
0 to be attracted, thus breaking the circuit of the line signal g. The 
supervisory relays 4 are normally each in series with its respective 
line and common battery /; as soon as the called subscriber B an- 
swers his relay « is energized, extinguishing lamp k and closing 
switch r which throws the two relays i in parallel with each other 
and in bridge, including battery c, across the circuit. The relays will 
then be de-energized simultaneously when both subscribers hang up, 
but both will remain energized as long as the telephone at either 
substation is off the hook. This device should simplify matters in 





FIG. 3.—DAVIS’S MULTIPLE SWITCHBOARD AND TELEPHONE SYSTEM. 


cases of “holding the line,” as a signal is given only when both sub- 
scribers hang up and then it is a positive signal of both lamps at 
the same moment. Electrically the circuit has the advantage that 
the closing of the switch r shunts the supervisory relays out of the 
cord circuit, that is, form a series to a bridged relation. 

A switchboard system, due to Mr. Davis, has for its chief object 
the provision of means whereby test circuits may be completed by 
an operator testing a busy line without causing a diversion of cur- 
rent from the test battery over the telephone line of the calling 
subscriber. This object is effected by means of a switch contact, 
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controlled by the called station’s supervisory relay, which divides 
the tip-strand of the cord circuit into sections. Referring to Fig. 
3, which shows a common battery system having line relays and in- 
dicators similar to those used in the previous patent, the switch 29 
controlled by the called line supervisory relay 26 is the gist of the 
invention. When the relay is idle the tip strand of test plug 30 goes 
from spring 29 to the operator’s circuit, the strand circuit being 
open at contact 34. When relay 26 is energized 29 is closed on 34, 
and the two sections of the tip-strand are then continuous. This 
device enables the operator to test a busy line without inflicting a 
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FIG. 4.—DAVIS’S TELEPHONE EXCHANGE SYSTEM. 


click on the ears of the calling subscribers. While subscribers 
strongly object to clicks of the cracking sort, the noise of the busy 
test is hardly in that class, and, indeed, in very busy systems it is 
rather an advantage to have the subscriber hear it and learn to 
interpret it for himself. Modern practice tends rather to advise 
the subscriber automatically, at the time the operator is advised, that 
the line wanted is busy than to deprive him of the automatic 
signal. 

Mr. Davis’s fourth patent is on an arrangement of supervisory 
signals, which, it is claimed, is an improvement on present methods. 
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FIG. 5.—DAVIS’S TELEPHONE EXCHANGE SYSTEM. 


One of the objections cited against the present style of supervisory 
relay is “the disagreeable clicking manifested in the receivers upon 
discharge of the condensers during the various manipulations and 
operations of the instrumentalities that enter into the system.” It 
is difficult to see how much tlisagreeable clicking can arise from the 
operation of a supervisory relay that is energized and de-energized 
only at the moments of changing the relation between the receivers 
and the hook, when, of course, the receiver is not at the ear. For 
his improved clearing-out signal, Mr. Davis employs, as shown in 
Fig. 4, a low resistance relay, in series on one side of the line, con- 
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trolling a high resistance relay in a local circuit, which in turn con- 
trols the supervisory lamp. One pole of the common battery g is 
permanently connected to one side of the line, and the other through 
an impedance coil to the two supervisory relays o and n, included 
in the sleeve strands of the cord circuit. The armatures of o and n 
are normally withheld by gravity, and when attracted close con- 
tacts at o' n’, thus energizing relays p and q and extinguishing lamps 
r and s. Whether the system shown in the diagram would get rid 


of all the clicks a common battery system is heir to is open to ques- 
The fifth patent allowed to Mr. Davis is also on an im- 


tion. 





FIG. 6.—WEBSTER TELEPHONE EXCHANGE SYSTEM, 


provement in clearing-out signals, designed both to obviate the 
clicking difficulty and “the objection arising upon the connection of 
long lines with short lines, which, where double supervision is 
employed, may in some systems create a shunt relation between the 
subscribers’ lines, the short line constituting a shunt of low re- 
sistance, preventing the effective operation of the supervisory 
signals.” In Mr. Davis’s system the two objections mentioned are 
avoided by including the supervisory signals directly in the sides 
of the circuit, including the telephone lines, a source of current being 
bridged across the circuit, the bridge being located between the 
supervisory signals, each supervisory signal being provided with 
an individual shunt containing a condenser. 

Fig. 5 shows the arrangement very clearly, the general arrange- 
ment of the circuits being the same as in the previous patent. The 
supervisory relays m and o, of high resistance (100 ohms) are in 
series with the sleeve strand of the cord circuit and in bridge with 
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AND 8.—MEYER SWITCHBOARD APPARATUS. 


FIG. 9 
KIEFFER’S BOOTH. 


FIGS. 7 


the battery across the line; they control the lamps n* and o’ directly 
instead of by means of an intermediate relay, and each has its indi- 
vidual shunt containing condensers p and gq, which aid talking and 
prevent a click from being communicated from one line to the other. 

Mr. Harry G. Webster, of Chicago, patents and assigns to the 
Stromberg-Carlson Telephone Manufacturing Company a switch- 
board system containing a device for attracting the attention of a 
subscriber who has failed to return his telephone to the hook after 
finishing a conversation. A simple supervisory signal (Fig. 6) is 
used, connected in bridge so that it is not de-energized until both 
stations have hung up. An operator failing to get the clearing-out 
signal would discover by listening in ‘which station had left the 
receiver off the hook and connected that line by a trunk to a special 
operator’s desk equipped with the signalling device. A signal r 
controlled by the jack q notifies the special operator that the services 
are required of the “howler,” the name given to this device by the 
British Post Office some twenty years ago. The “howler” consists 
of the circuit breaker w, shunted by condenser x and the induction 
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coil y u, the secondary of which is connected to the offending line 
by the plug ¢. In this way a note is delivered to the misplaced re- 
ceiver to call attention to its wrong position. When the receiver 
is restored the clearing-out signal operates in the regular way. 

Mr. William Meyer, of Chicago, patents and assigns to the Strom- 
berg-Carlson Telephone Manufacturing Company an improved 
method of mounting lamp-caps or opals for switchboards employing 
lamp signals. Referring to Figs. 7 and 8, the caps / are mounted in 
a strip m bored with holes, having inclined or conical sides 0; 
when pressed through the hole the lamp-cap fits firmly against the 
inclined sides and is held in place by the spring ring r, which is 
sprung into a circular groove in the holding strip. The complete 
strip of lamp-caps is attached to the face of the switchboard by the 
spring-catches ss, which fit into the socket clasps ¢; the strip is thus 
easily removed to effect lamp renewals. 

No issue of a group of telephone patents is complete nowadays 
without a patent on a receiver detail and one or more on party-line 
systems. Mr. Harry M. Reeves supplies the first with a device for 
locking the casing of a receiver when the diaphragm is adjusted, 
a problem that so far has scarcely kept the telephone industry at a 
standstill. Mr. Georg Moller, of Copenhagen, Denmark, contributes 
to the art a party-line apparatus, the simplicity of which may be 
gauged when it is stated that each station requires a connecting- 
relay, a disconnecting-relay, a blocking-relay and an auxiliary block- 
ing-relay. Those interested in relay puzzles are referred to patent 
No. 608,307. Albert K. Andriano, of San Francisco, patents a 
“secret service telephone system,” the device consisting of apparatus 
for a selective interior system with arrangements to prevent a third 
station from cutting in on a line already connected to another. The 
day of the purely interior telephone system being practically over, 
such devices have little field of application. Telephone booths do 
not seem to offer much opportunity for the inventor’s ingenuity, 
but Mr. Charles L. Kiefer, of Indianapolis, patents a booth with 
double-walls and doors, giving, as shown in Fig. 9, three separate 
air-spaces and four walls between the interior of the booth and the 
outer air. 





Electrolytic Precipitation of Gold. 





The following process for the recovery of gold from cyanide 
solutions is the subject of a recent patent to Edward D. Kendall, 
of Brooklyn: The dilute cyanide solution derived from _ the 
leaching of gold ores is permitted to filter slowly through a mass of 
hard fragmental carbon, packed around the porous cup of an 
electrolytic cell and connected as the cathode of a circuit of relatively 
high e. m. f. as 15 volts. A carbon plate, situated within the porous 
cup and immersed in a solution of caustic soda therein contained, 
constitutes the anode of this circuit. Upon passage of the current, 
the double cyanides are electrolyzed, the cyanogen being collected 
in the anode solution, and the precious metal deposited in pulveru- 
lent form in and through the mass of the cathode. After collec- 
tion in this manner of a considerable quantity of the metal, the two 
compartments are emptied of their solutions, a carbon plate, silvered 
and rubbed with plumbago, substituted for the carbon plate anode, 
and the current connections are reversed. There is now permitted 
to flow through the cell a strong solution of cyanide of potassium, 
the flow occurring successively through the anode and cathode com- 
partments, in the order named. Under these conditions the second 
step of the process—the recovery of the metal—is effected. The 
gold, which in the first step was distributed in divided form over 
the great area of the fragmental cathode, in the second step is redis- 
solved from this cathode, which has now become the anode, and re- 
deposited, this time in reguline form, on the metal cathode in the 
porous cell. 

The method is a very suggestive one and loses nothing of interest 
from the fact that it is not, in its broad outlines at least, novel with 
the present patentee. Dr. Pfleger in 1895 first suggested that the 
coat of gold precipitated over an enormous cathode area from the 
dilute solutions of practice, be stripped and redeposited in a strong 
solution and thereby obtained in a smaller compass and more avail- 
able form. The full and clear development of the idea is due, how- 
ever, to Prof. S. B. Christy, of the University of California, who 
pointed out its advantages in the following figures: 

A plant producing 600 Troy ounces of gold in thirty days would 
under normal conditions distribute this metal over 1,200 square feet 
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of cathode surface in a film approximately one three-thousandth 
(1-3000) of an inch in thickness; by the stripping process this gold 
may be collected upon an area not exceeding 10 square feet in a de- 
posit 1-25th of an inch thick. 


CURRENT NEWS AND NOTES. 


SLABY SWIFTLY SUED.—A special cable despatch to the New 
York Sun of April 26 says: A despatch to the Times from Berlin 
says that the Braun-Siemens Company has brought an action against 
Prof. Slaby and Count Arco for infringing on its wireless telegraph 
patents. It is believed that the Braun-Siemens Company is co- 
operating with Marconi. ° 


LONDON UNDERGROUND REGULATION.—A cable despatch 
from London of April 23 says: The Parliamentary Committee 
charged to consider Charies T. Yerkes’s Railroad Bill, has approved 
the preamble thereto, subject to the insertion of a proviso that, in 
view of the “magnitude, novelty, and peculiar character of the enter- 
prise,” all the works should be subject to the supervision of the Board 
of Trade. 


A VISIT TO NIAGARA was paid on Sunday last by Lord and 
Lady Kelvin, who were entertained by General Manager Rankine 
and Electrical Engineer Buck, at their respective residences. In 
addition to visiting the Niagara power plant, Lord and Lady Kel- 
vin were received at the Ampere Company’s works by Mr. C, S. 
Bradley, and shown the details of some of the electro-chemical 
processes there for producing nitrous oxide, barium hydrate, etc. 
Prof. F. B. Crocker and Mr. Calvin Rice were also members of the 
party. 

WIRELESS POWER FOR LONDON.—We extract the follow- 
ing from a newspaper account of Lord Kelvin’s recent visit to 
Niagara: “ ‘Will we ever have wireless transmission of power?’ 
asked a bystander. Lord Kelvin laughed. It was as far as his in- 
credulity cared to go. ‘Not more than a month ago Tesla told me,’ 
said Professor Crocker, ‘that he would within a short time be run- 
ning tram cars in London by power generated on Long Island.’ 
Lord Kelvin laughed again, but there was more incredulity than in 
his former laugh.” 

THE MORSE ESTATE.—The will of Mrs. Sarah Elizabeth 
Morse, widow of Prof. Samuel Finley Breese Morse, was filed for 
probate in New York this week. She left no real estate, and the 
value of the personalty is stated to be “upward of $8,000.” The 
residuary estate is to be divided into three parts: one for her son, 
Edward Morse, of Washington, D. C.; another for her daughter, 
Leila Morse Rummel, of Washington, and the other for her grand- 
daugher, Leila Livingston Morse. Another son, William G. Morse, 
of Port Washington, L. I., will not benefit under the will unless 
there is something for him in a sealed letter Mrs. Morse left, pro- 
viding for the distribution of personal effects. She died at Berlin 
last November. 


NEW POWER PROJECT IN CALIFORNIA.—The latest large 
electric power project in California is one in which E, T. Earl and 
his associates are interested. According to a statement of James D. 
Schuyler, the company’s hydraulic engineer, it is proposed to install 
an electric transmission plant in Plumas County, when current 
will be transmitted a distance of 180 miles to San Francisco. Water 
appropriations of 120,000 miner’s inches of the waters of Feather 
River and Butte Creek have been filed. The Big Meadows reser- 
voir will have an extent of 8,000 acres, and the other in Butte Valley 
a few miles distant, will cover 2,000 acres. From the reservoir in 
Big Meadows it is expected to construct a canal about 10 miles in 
length to the Butte Valley reservoir, whence the water will be 
conducted along the edge of the Feather River canyon by a series 
of tunnels for a distance of five miles. At this point on Mosquito 
Creek water will have a vertical fall of 1,600 feet, giving an esti- 
mated total of 270,000 horse-power. The Western Power Company, 
with a capital stock of $5,000,000, has been organized in Los Angeles 
to handle these properties. Among those interested in the company 
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are Edwin T. Earl, founder of the Earl Fruit Company, and Geo. F. 
Batchelder, vice-president of the banking firm of E. K. Rollins & 
Sons, of San Francisco and New York, 


A METER BUREAU.—The New York State commission au- 
thorized by the last Legislature to determine the necessity for estab- 
lishing a State electrical laboratory met in the State Engineer’s 
office at Albany on April 28. The commission is composed of State 
Engineer Edward A, Bond, Charles P. Steinmetz, chief electrician 
of the General Electric Company, and Harold W. Buck, electrician 
of the Niagara Falls Power Company. The Legislature appropriated 
$2;500 for the preliminary expenses of the commission, which is to 
report to the next Legislature whether there should be established 
a State laboratory to pass on electrical currents and provide for 
official electric meters for the measurement of electricity as gas con- 
sumption is now measured. Each of the Commissioners decided 
to prepare a plan setting forth what he thinks should be done. These 
separate plans will be considered by the commission, as a body, at 
another meeting to be held on May 14. 


ALTERNATING-CURRENT METERS.—The budget of 
patents of April 15 contained four on alternating-current meters, 
two of which were granted to Franz Schrottke, of Berlin, Ger- 
many, and two to Geo. Stern, of Charlottenburg, Germany. The 
last-mentioned patents relate to a new arrangement of actuating 
the windings of an alternating-current meter. As applied to an 
induction meter, there are two measuring systems, each consisting 
of two series and one shunt winding, the windings being arranged 
in co-operative relation to the usual short-circuited armature oper- 
ating a counter. The current windings are so connected and ar- 
ranged that the resultant of the current fluxes in the two systems 
are displaced in phase from one another by 150 degs.; and the 
shunt winding is connected and arranged to generate potential 
fluxes displaced in phase from one another by the same angle, the 
potential flux of the non-inductive load lagging in one system be- 
hind, and the other leading the current flux. The second patent 
covers connections such that the displacement of the current is 30 
degs. from its impressed e.m.f. The Schrottke patents describe a 
meter of the induction type, consisting of a four-pole field sur- 
rounding a short-circuited armature, which latter actuates a coun- 
ter. On two opposite poles is a winding in series, with one of the 
working conductors and also a short-circuited secondary winding. 
On the other two poles is a potential or shunt winding, in series 
with which is an inductance or a condenser. 


CREHORE AND SQUIER SYSTEM OF TELEGRAPHY.— 
Two patents were granted April 22 to Messrs. Crehore and Squier 
on their system of telegraphy, which several years ago formed the 
subject of a paper read before the American Institute of Electrical 
Engineers. One of the patents relates to the system as a whole 
and the other to its application to submarine cable telegraphy. The 
object of the invention is to diminish the disturbances and mutila- 
tions of the signals hitherto experienced in telegraphy, and which 
are important factors in limiting the speed of transmission. The 
invention consists, briefly in impressing the characters of any de- 
sired code upon an alternating current, by systematically cutting 
out or suppressing definite semi-waves of said current in predeter- 
mined order of relation. This is done by opening and closing the 
circuit over which the current flows, at the instant when the current 
is naturally zero, and in making at the receiving end of the line a 
suitable visual record of the varying current, which may be read 
according to the selected code. In sending, a perforated tape is 
used, which causes the circuit to be opened and closed at times 
when the current is naturally zero. At the receiving end an electro- 
chemical receiver may be employed, or signals may be printed photo- 
graphically on a sensitized tape in connection with an apparatus 
causing the plane of polarization of a ray of light to be rotated. 
The second patent relates to an application of this system to sub- 
marine telegraphy. With the method now in use the speed of cable 
transmission is very slow in cables as compared to the speed in land 
lines, due to the capacity of the cable and to the use of the “square 
top” signalling waves. The speed of transmission may be greatly 
increased by substituting for the square top wave of impressed 
e. m. f. an e. m f. which varies approximately as the sine law, and 
the patent describes an arrangement for accomplishing this result. 
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MILAN ENTERPRISE.—Reports have reached this country as 
to the formation at Milan, Italy, of a new company with $16,000,000 
to consolidate light and power plants. It was thought this applied 
to local enterprises, but it is now stated that the intention is to 
acquire water power for electrical purposes throughout Europe. 


25,000-VOLT DIRECT-CURRENT DYNAMO.—The Société 
Thury of Switzerland has recently constructed a 25,000-volt, 25-kw 
direct-current dynamo, the speed being 600 r. p. m. The revolving 
field is laminated, and the armature consists of 48 coils in slots. 
The fixed commutator has 98 segments with air insulation and the 
revolving brushes make contact on the interior surface. An air pump 
on the independent exciter furnishes a blast to extinguish sparks 
at the commutator, the voltage between segments being 500. 


A CORRECTION .—In the article by Mr. Wm. A. Del Mar on the 
“Ratio of Transformation in Three-Phase Circuits,” in the issue of 
April 19, the formula deduced should read: 


m4, ane PD. ¥V3+D 
, yV34+d ; 


LeU. RE 2, WD, 
As printed, n, the sectional ratio, is omitted. This error was probably 
noticed by most readers, as the m is used in the example given after 
the formula. 


A. A, A. §.—The coming meeting at Pittsburg of the American 
Association for the Advancement of Sciences promises to be one of 
the most successful in its history. Mr. George Westinghouse will be 
honorary president of the meeting, and the list of the honorary vice- 
presidents includes such names as Charles M. Schwab, W. N. Frew, 
of Carnegie Institute; Robert Pitcairn, of the P. R. R.; Prof. John 
A. Brashear and the presidents of a number of Pennsylvania and 
Ohio colleges. Mr. C. F. Scott, president-elect of the American In- 
stitute of Electrical Engineers, will act as chairman of the Excur- 
sion Committee. It is expected that the sittings of Section D, Me- 
chanical Science, will have the largest attendance at the meeting. 
The sessions will begin June 28 and end July 3. Headquarters will 
be at the Carnegie Institute. 


LIGHTNING DATA.—From 700 to 800 persons are killed an- 
nually in the United States, according to estimate made by Alfred 
J. Henry, of the United States Weather Bureau. In 1900 the bureau 
received reports of 713 cases of fatal lightning strokes. In the same 
year, according to the reports collected by the Weather Bureau, 973 
persons were more or less seriously injured by lightning. The loss 
of life from lightning is greatest in the Ohio Valley and the Middle 
Atlantic States. If density of population only be considered, it is 
greatest in the upper Missouri Valley and in the middle Rocky Moun- 
tain region. Of the 713 fatal cases reported in 1900, 291 persons were 
killed in the open, 158 in houses, 57 under trees and 56 in barns. This 
seems to dispose of the old superstition that the safest place to be 
in during a thunderstorm is the open country and the most dangerous 


under a tree. 


SUBWAY FOR MONTREAL.—It is stated that Montreal and the 
south shore will be connected by a subway in two years. The state- 
ment is attributed to H. A. Hodge, president of the Quebec Southerr 
Railway Company, in which it is said Dr. Seward Webb and the 
Vanderbilt interest are deeply interested. The application of the 
subway company for power to construct, maintain and operate a sub- 
way under the St. Lawrence between the south shore and the city 
will come before the railway committee of the Privy Council this 
week. The plans, which are now at Ottawa, indicate that the tunnel 
will be the largest in the world. It will begin at the south shore, 
near Longmeuil, pass under St. Helen’s Island, thence into the city 
to a central point of the east end, where the central station will be 
erected. The tunnel will not only be a medium for the Quebec 
Southern trains and for electric street cars and electric circuits, but 
for the interchanging of all business traffic and communication be- 
tween the south shore, St. Helen’s Island and Montreal. The sub- 
way will have two tubes, each 27 feet wide and 21 feet high. That for 
cars, passengers and freight will be double tracked. The second 
will be for teams and pedestrians, having drives and footways. The 
cost is estimated at from $4,000,000 to $6,000,000, 
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N. E. L. A. CINCINNATI TRAIN.—Mtr. C. O. Baker, Jr., mas- 
ter of transportation of the National Electric Light Association, 
writes us as follows: “Arrangements have been made to run a 
special train to Cincinnati for the convenience of members of the 
National Electric Light Association and their friends to attend the 
twenty-fifth convention, to be held in Cincinnati May 20, 21, 22. 
This train will leave New York on Sunday, May 18, via the Balti- 
more & Ohio Railroad, foot of Liberty Street, 10 A. M., foot of 
Whitehall Street 9:55 A. M., arriving at Union Station, Cincinnati, 
directly opposite the Grand Hotel, headquarters of the Association, 
at 8 A. M. A rate of fare and a third, on the certificate plan, has 
been granted by the various passenger associations. Fare to Cin- 
cinnati on this train will be $16; sleeping-car fare, double berth, $4; 
section, $8, and drawing-room, $14. Return railroad fare, when the 
certificate is properly endorsed, will be $5.35. For particulars, apply 
to Mr. Lyman McCarty, Assistant General Passenger Agent, B. & O. 
R. R., 434 Broadway, New York City. Provided a sufficient num- 
ber of passengers are secured for this train, a special dining-car and 
a club-car will be at the service of our people; it is, therefore, very 
important that those desiring accommodations on this train should 
make immediate application for space.” 


AMERICAN ELECTRIC AND AUTOMOBILE PATENTS.— 
We have received the first issue of the American Electric and Auto- 
mobile Patent Monthly, published by the American Patent Publishing 
Company, Washington, D. C., which new publication forms a valu- 
able addition to technical periodicals. The first issue contains 90 pages 
of drawings and 74 pages of descriptive matter. All the drawings 
accompanying patent specifications are reproduced quarter size. The 
descriptive matter consists of a brief description of the invention 
and its object, followed by all of the claims. A valuable feature 
consists in an appendix giving the number, name and date of refer- 
ences cited in the examination of applications, which information 
heretofore has not been accessible. As an example, in the case of 
two electric railway patents issued to the same inventor, there are 
no less than 25 citations of references made in the course of exami- 
The value of this feature to those interested in following 
closely an art is apparent. The publication will be issued monthly, 
at a subscription price of $5 per annum. The fact that it will be 
compiled by Mr. James T. Allen, of the United States Patent Office, is 
a guarantee of the completeness and reliability of the matter con- 
tained. Owing to the unsatisfactory present system of Patent Office 
classification and the apparent carelessness of the publication depart- 
ment in sending out patents when ordered by classes, the statement 
of the publisher that this publication will consider all patents within 
In addition to electrical and automobile 


nation. 


its scope should be noted. 
patents, those on air and gas engines and acoustics are also included. 


ANOTHER BELATED TRANSFORMER PATENT.—A 
patent was issued April 22 to Prof. Elihu Thomson on a transformer 
system, the application for which was filed almost 17 years ago— 
Nov. 2, 1885. As illustrated, a number of transformers are con- 
nected in parallel to a primary circuit, one secondary supplying a 
lamp and other secondaries supplying one or more incandescent 
lamps. The three claims accompanying the patent are as follows: 
“Tt, In a system of electric distribution, a series of secondary cir- 
cuits of induction-coils supplying arc-lights or other devices, the 
primary coils of which induction-coils are multiple-are branches of 
a single primary circuit, or set of mains A, B (supply mains), 
through which alternating or reversed currents are flowing, as de- 
scribed. 2. In a system of electric distribution, a set of mains A, B 
(supply mains), supplied by alternating currents, or alternating elec- 
trical impulses, rendering said mains alternately positive and nega- 
tive with respect to each other, in combination with branch cir- 
cuits taken from said mains at convenient points, and finally car- 
ried through the primary wires or coils of a set or series of induc- 
tion-coils, the secondaries of which are connected to electric lamps, 
or other apparatus, for utilizing the impulses, generated in said 
secondaries by induction from the said primaries. 3. In a system 
of electric distribution, the combination with the high-potential 
mains through which the alternating or reversed currents are flow- 
ing, of electric converters or reducers connected in multiple be- 
tween said mains, and incandescent lamps or other translating 
devices supplied from said reducers with currents of lower tension 
and greater quantity than those circulating in the main circuit-coil 


of the converter.” 
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LETTERS TO THE EDITORS. 


WIRELESS TELEGRAPHY IN PORTUGAL.—According to 
a despatch from London, Portugal has adopted the Slaby-Arco sys- 
tem of wireless telegraphy, and is erecting a station at the mouth of 
the Tagus and another at Lisbon. 


THE MICROPHONOGRAPH IN FRANCE.—Consul-General 
Gowdy sends from Paris an account of a telephone for the deaf, 
known as the microphonograph. The instrument, which is a com- 
bination of the microphone and phonograph, was invented by M. 
Dussaud, professor of physics in the Ecole de Mécanique, Geneva, 
Switzerland, and afterwards perfected and brought to its present 
state by M. Jaubert and M. Berthon, the latter the manager of the 
Industrial Telephone Society, Paris. This instrument permits the 
indefinite repetition of a sound with the same intensity, tone, and 
degree of loudness, and, at the same time, the apparatus lends itself 
to the production of the most varied sounds, deep-toned or shrill, 
feeble or intense, so that the operator can by trial find the tone which 
will best impress the subject. The idea of the microphonograph is 
to increase the intensity of sound, while regulating and graduating 
it at will; in short, to do for sound what the microscope does for 
objects. The advantages which it has relative to the sounds created 
over those of the phonograph alone are: (1) They are considerably 
strengthened; (2) they are more distinct, with scarcely any nasal 
tone; (3) they can be regulated at will in their intensity, so that the 
instrument constitutes at the same time the most sensitive audio- 
meter; (4) they can be heard by many persons at the same time; 
(5) they can be heard at great distances. The acoustic exercises by 
means of this instrument make the education of deaf mutes possible 
at a very early age. The exciting of the auditory nerve leads directly 
to the reviving of the sense of hearing and stimulates the utterance 
of words. Most encouraging results have already followed the use 
of the microphonograph. For scientific and commercial information 
regarding this instrument, address the Société des Industrielle des 
Téléphones, 25 rue du 4-Septembre, Paris, France. 


COMPENSATION OF GENERATORS AND MOTORS.— 
Two:patents issued April 22 to F. G. Baum relate to means for com- 
pensating both direct and alternating-current generators or motors. 
As applied to direct-current motors, two methods are described. In 
one, as illustrated, two generators in parallel are excited from an 
independent machine, the latter having a shunt winding in series 
with the line. In the other method the two generators have shunt 
fields; one side of the shunt is connected to one of the brushes of 
an independent exciter, the other brush being connected to the line. 
The exciter in this case has only one field coil, which is connected 
in series with the line. In either case the exciter runs at substan- 
tially constant speed. It is stated that this system of compensation 
simplifies the construction of generators, and, if two or more genera- 
tors are installed, has very substantial advantages, since, by the 
simple addition of the compensator, the generators may be made with 
a single winding and the need of all equalizer connections done away 
with. Moreover, there is no adjustment of the low-resistance shunts 
and there is no drop in potential when new machines are added to 
one or more already running. As applied to alternating-current 
motors, in addition to an exciter a compensating apparatus is mounted 
on the shaft of the generator. Through the field of the latter the 
current of one phase of the line passes, in whole or in part. Ona 
shaft of the compensator armature is a rectifying commutator and 
The rectifying commutator is in two parts, the seg- 
ments of which alternate. One brush of the exciter is connected to 
the collecting ring and the other brush is connected to a double brush 
at the compensator, one of which bears on one side of the rectifier 
and the other on the other side. Each side of the rectifier is made 
up of alternate conducting and non-conducting segments, by means 
of which one-half of cach wave period is removed. The segments 
of the compensator commutator are so arranged that when there 
is go degs. lag in the work circuit, they will coincide with the com- 
plete half period of the compensator e. m. f. so that the upper halves 
of each cycle are taken off and impressed upon the circuit of the 
exciter field coil. If, however, there is a lag of any less amount in 
the work current, the upper part of the cycle by that much does not 
coincide with the segments, and part of an upper half and part of a 
lower half is impressed upon the exciter circuit. In this way the 
exciter responds to any lag in the work circuit, and such lag is duly 


collecting ring. 


compensated for 
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Burns from Arc Radiations. 


To the Editors of Electrical World and Engineer: 

Sirs.—I have just concluded a very exhaustive test of the electric 
arc mentioned by me in my letter in your issue of last week. 

I find that the Réntgen ray effects are not in the arc itself, but in 
some substance fused in the material melted, and they only occur 
from time to time; but the burning effect is undoubtedly caused by 
the intense violet ray of the burning arc, which produces burns at a dis- 
tance of 12 to 15 ft. from the arc. I used different currents and volt- 
ages, ranging from 1,200 amperes at 50 volts to 400 amperes at 500 
volts. With the last-named current and voltage an intense roar- 
ing arc of dazzling brilliancy, and from 8 to 12 inches in length, was 
formed, and the rays from this arc were able to penetrate linoleum, 
asbestos canvas, etc., which substances I used as masks; burning 
took place rapidly, the skin reddening and blistering with from five 
to ten minutes’ exposure. I also found that dark brown glass formed 
an effective shield to the burning effect of the rays, the skin so pro- 
tected standing out from the rest of the surface exposed entirely 
uninjured. 

I shall later have a chemical analysis made of the slag melted, and 
then test each substance found separately for the Rontgen ray 
effects. 


LorAIN, OHIO. C. H. Hines. 


Control of Car Acceleration. 


To the Editors of Electrical World and Engineer: 


Sirs.—There appears to be an inaccurate statement in your issue 
of Feb. 15, 1902, page 312, in the description of a railway controller. 
It is there stated that if the current reaches more than a certain 
predetermined figure the upper cylinder is released, etc., and “this 
will prevent the motorman from accelerating the train beyond a 
certain predetermined rate.” 

This cannot be so, since the strength of the current has really no 
direct bearing on the rate of acceleration. On a down grade, for 
instance, a small current can cause great acceleration, and on an 
up grade perhaps a very strong current gives no acceleration at 
all. Since the device in question must be adjusted so as not to 
operate for the maximum permissible current, it is evident that it 
cannot operate for a smaller current, which under suitable con- 
ditions can cause very high rate of acceleration. 

It is, however, desirable that the rate of acceleration should be 
regulated in some way, partly because too rapid acceleration causes 
discomfort to the passengers, and partly because it puts a greater 
demand than necessary on the source which supplies the current. 
A way to effect such regulation is to use in connection with the 
controller cylinder a device, adapted either to release the cylinder 
or to lock it, so as to prevent its further forward movement when 
the acceleration rate is too high. Said device is operated by an 
electromagnet, the circuit of which is normally open, but is closed 
if the acceleration is too rapid. The closure of said circuit at the 
proper time is effected by means of two contact pieces, one of which 
is carried on a little fly-wheel, possessing some inertia, and which is 
mechanically driven from the motor, a torsional spring being inter- 
posed in the transmission. The arrangement is such that when the 
acceleration of the motor exceeds a predetermined rate, the spring 
will deflect enough to let the fly-wheel lag behind and bring the 
contact pieces together, and thus energize the aforesaid magnet. 
While the acceleration is not greater than permissible, the spring 
will deflect to a smaller extent, so that the contact is open, and thus 
the magnet not operating. 

This device is further described in a patent of May 16, 1890, 
which also mentions an arrangement for returning current to the 
line. In order to do this, the motor should be shunt wound, but 
since a pure shunt motor is not suitable for traction purposes, the 
motor is normally compound wound, and becomes a shunt motor 
only when acting as a generator for returning current, the series 
winding being in that case short-circuited. 

The apparatus for this purpose consists of a magnet, energized 
by the main current of the motor, and acting on an armature 
polarized by a winding in which the current flows in constant 














May 3, 1902. 


direction. If the current for the magnet changes from one direc- 
tion to the other, it is evident that this polarized armature will 
tend to move in corresponding directions; and by connecting the 
armature to suitable means it can be caused to make or break a 
connection across the ends of the series winding of the motor, said 
making or breaking depending on the direction in which current 
flows in the armature of the motor. The arrangement is such that 
the said connection will always be open while the motor is driving 
the car, and it has thus all the benefit of the series winding; but 
when the car drives the motor, and the current in the armature 
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is reversed, the series winding and any external resistance are auto- 
matically short-circuited. 

Some appreciable amount of energy can in this manner be re- 
stored to the line, not only when the car is running down grade, 
but also when running on a level, through gradually increasing by 
the controller the strength of the shunt field before entirely stop- 
ping the car. This arrangement would appear to be of special 
value for an automobile, for the purpose of recharging the batteries 
while running. 


New York. GustTAF RENNERFELT. 


DIGEST 


CURRENT ELECTRICAL LITERATURE. 





DYNAMOS, MOTORS AND TRANSFORMERS. 


Commutation.—Boy bE LA Tour—A long illustrated article. 
While he does not want to belittle the numerous former investiga- 
tions of the theory of commutation, he remarks that in these theories 
the assumption is made that the brush rests on two consecutive 
segments, while in practice it rests generally on three or even more 
segments. He also thinks that in former theories, the introduction 
of the term of the self-induction of the coil at commutation has been 
unfortunate, as it has complicated the question. He first shows that 
the self-induction of the shortcircuited coils is practically zero. 
These coils move simply with a constant speed in a constant field, 
and, during the commutation, they are the seat of an invariable 
e.m. f. The intensity of the field does not change in the short dis- 
tance which the coil passes during the commutation. Under these 
assumptions he develops a relatively very simple theory of the phen- 
omena taking place during commutation. He first gives the formulas 
for the simple case that the brush does not touch at any instant more 
than two segments, and then the more complicated case that it may 
touch three segments at the same time. He then uses his formulas 
to show the different reasons to which sparking at the brushes may 
be due. If sparks occur, it is first necessary to find out whether this 
is due to defective commutation, or to a bad condition of the col- 
lector, or to vibrations, or to a fault of the winding, or to an in- 
correct construction of the brush holders. He gives exact rules 
showing how to investigate this, and gives numerical examples.— 
L’Ind. Elec., Feb. 25, March 1o. 

Design of Direct Current Dynamos.—KeNNeEDy.—An article in 
which he extends his explanations given in a former article, and 
answers to a criticism of Clayton. The dimensions of the armature 
are governed by the total flux through the armature, the number of 
turns of wire on armature, and the current at maximum output. The 
product of the number of turns of wire on the armature by the maxi- 
imum current output should have a certain ratio to the total flux 
through the armature, to get sparkless collection. To get a specific 
rule, it would be good to base it upon experience by calculating the 
above ratio for a number of actually made first-class machines of 
various outputs. It is a practical fact that when that ratio is large 
the machine is bad, and when that ratio is small the machine is good, 
and what is wanted is to find just what that ratio should be. Of 
course, the question of cost enters and explains the persistence in 
high armature strength (presumably ampere-turns); it makes a 
cheaper machine, and that seems to be the chief consideration with 
some designers.—Lond. Elec. Rev., March 28. 


Properties of Collector Rings.—Gtravutt.—An article referring to 
the experiments of Boucherot, described in the Digest, Dec. 14, in 
the abstract of Latour’s article. He shows that the resultgy of these 
experiments, concerning the variation of the impedance, can easily 
be explained, if the analysis is simplified by neglecting the phen- 
omenon of commutation. It can also be shown that it is possible to 
obtain a variation of the impedance with the angular speed in the 
case of single-phase alternating currents under the condition that 
one suppresses one of the two fields revolving in opposite directions 
into which a single phase alternating field may be resolved. He gives 
the mathematical analysis of these cases—L’/nd. Elec., March 25. 


REFERENCES. 


Construction of Alternators—Lascur.—A long and very well 


illustrated article on “rational construction of alternators.” His 
article is based upon the experience of the General Electric Company, 
of Berlin, with three-phase alternators. He deals especially with the 
mechanical side of the construction and with the methods of mann- 
facturing on a large scale.—L’Eclairage Elec., March 22, 29. 

Characteristic Performance of the Induction Motor —McALLISTER. 
—An article concerning the characteristic behavior of the induction 
motor of the present. The machine is discussed as an ordinary 
polyphase induction motor having a stationary primary wound with 
overlapping coils in slots, and a revolving secondary moving in the 
rotating field set up by the primary windings. The author also 
reviews the various starting devices used on induction motors.— 
Am. Elec., April. 

Alternators in Parallel—Dertita Riccita.—A mathematical paper 
on the currents exchanged between two alternators working in 
parallel.—L’Eclairage Elec., March 22. . 


Design of an Electric Motor Cycle-—BrocksMitH.—An article, the 
second on this subject, with complete dimensional drawings and data 
for the construction of the motor and gearing for the electric motor 
cycle described in the previous issue—Am., Elec., April. 


LIGHTS AND LIGHTING. 


Tests of 220-Volt Incandescent Lamps.—lIllustrated accounts of 
tests of 220-volt lamps. A large number of such lamps was obtained 
from four of the most prominent German lamp factories; photo- 
metric tests were made at the prescribed voltage by means of Bunsen 
photometer and Hefner-Alteneck standard lamp, and at the same 
time the current was measured. Of each make more than 150 lamps 
were investigated. From the results of these tests three lamps of 
each make, which appeared as normal, were chosen and used for the 
These lamps may be regarded as average lamps with 
The ad- 


main tests. 
respect to current, candle-nower and energy consumption. 
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FIG, I.—CANDLE POWER AS A FUNCTION OF TIME. 


joining Fig. 1 gives the candle-power as a function of the time. for 
five lamps of 50, 32, 25, 16 and 10 cp respectively, the tests extending 
over 400 hours, Fig. 2 gives the watts per candle as a function of the 
time. The curves showing the amperes as a function of the time 
are nearly straight lines parallel to the axis of abscissas. It seems 
that the economical life of such lamps is scarcely more than 400 
hours; the energy consumed per candle increases by about 30 per 
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cent. during the first 400 hours. The average consumption of energy 
is about 4.05 watts per Hefner candle, while it is about 3.35 watts per 
candle for 110-volt lamps. The remark is finally made that the 220- 
volt lamps are somewhat sensitive to vibrations on account of the 
double filaments, in so far as these vibrations occur during the 
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FIG, 2.—WATTS PER CANDLE. 


burning of the lamps, as the two filaments may then come into con- 
tact and burn through. For this reason such a lamp should never 
be put into a socket, before the current has been switched off.— 


Elek. Anz., March 30. 

Nernst Lamp.—An editorial discussion of Hulse’s paper, recently 
abstracted in the Digest. The average efficiency of a direct-current 
lamp during a life of 350 or 400 hours works out to about 2 watts 
per cp, the initial efficiency, if the first two or three hours be 
neglected, being about 1.7 watts per cp. This latter figure agrees 
with the efficiency given in the price list of the makers (General 
Electric Company, of Berlin), in which the initial efficiency of 200- 
volt to 240-volt lamps is also given at about 1.5 watts per candle. On 
the same basis the average efficiency of these higher voltage lamps 
would be 1.7 to 1.8 watts per cp, but actual life tests are required 
to show this. There will be a distinct economy in using Nernst lamps 
in place of the ordinary carbon filament for internal lighting where 
units of 50 cp are not too large, but the question of life and reliability 
and cost of lamp and renewals must also be considered. The cost 
of renewing the burner will be greater than that of the corresponding 
carbon filament lamp, and a proportion of the first cost must also 
be added. With cheaper electricity and higher efficiency shorter 
lived carbon lamps, the latter are by no means out of the run. As 
was described in the previous abstract in the Digest, the candle- 
power of the Nernst lamp drops considerably during the life, but 
so does the current, so that the consumption of watts per cp is 
maintained fairly constant; this is an advantage over the carbon 
filament lamp. It is suggested to replace the steadying iron resistance 
in the lamp by a smaller one, after about 150 hours; the lamp would 
then maintain a fairly high candle-power during the latter part of 
its life also, and the efficiency would not be materially impaired or 
the life greatly shortened.—Lond. Elec., April 11. 

Electric Lamp for Medical Use.—An illustrated description of a 
new type of ultra-violet radiation lamp, designed for the light cure 
of lupus and other skin diseases. A transformer charges a con- 
denser ‘which discharges across a spark-gap fitted with iron points 
about one-eighth of an inch apart. The oscillations are extremely 
rapid, with the result that an abundance of ultra violet rays is given 
off, in addition to a small amount of visible light—Lond. Elec., 


April 11. 
POWER. 
REFERENCES. 

Electric Motors in Electrotyping Plants.—An illustrated article on 
electrically driven equipment of a modern electrotyping plant. The 
use of electric motors in connection with moulding presses, metal- 
shaving machines, routing machines and roughing or planing ma- 
chines.—Elec, Rev., April 12. 

Piston, Corliss and Double Beat Valves.—An illustrated article on 
the relative merits of the piston, Corliss and double beat valves; 
with a description of the Van den Kerchove valve gear.—Am. Elec., 
April. 

The Sinclair Boiler—Scumivt.—An illustrated article wherein the 
author indicates an improvement which might be added with ad- 
vantage to the Sinclair water-tube boiler, recently brought out in 
England.—Am. Elec., April. 

Boiler Testing —Huperarp.—An article on boiler testing, describ- 
ing the various tests to be made, and the care to be exercised in ac 
cumulating data—Am. Elec., April. 

Boiler Corrosion.—Linco_n.—An article on boiler corrosion, its 


causes and remedies.—A mer. Elec., April. 
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TRACTION. 


High-Speed Electric Railways —G. W. Meyer.—An article on the 
electric operation of long-distance, high-speed railways. He believes 
the first railway of this kind will be built in the United States. He 
thinks only pure three-phase traction is to be considered. After 
some general discussions, he compares the relative advantages of 
the two following three-phase systems, the first with transformer 
substations distributed along the line, the second with transformers 
on the motor cars, the three-phase currents being supplied to the 
motor cars at full voltage. The second system requires heavier 
motor cars than the first. He assumes a motor car, with seats for 
go persons, to run at a normal speed of 180 km, and at a maximum 
speed of 200 km per hour. For the first system the weight of a car 
with 12 wheels is 110 tons, hence the pressure on a wheel, 9.2 tons. 
For the second system the weight of a car is 145 tons, the pressure 
on a wheel, 12 tons. The power required for a motor car in the first 
system is 1,420 km, in the second system 2,000 km. He refers to 
the experience gained in very high tension transmission in California, 
and believes that for traction also the tendency will be to use very 
high voltage, which could not well be transformed down by trans- 
formers placed on the train. For all these reasons he prefers the 
first system with transformer substations along the line to the second 
system with transformers on the trains. He then discusses a project 
of an electric high-speed railroad from New York to Chicago, the 
distance being about 1,600 km, the present trains taking 23 hours. 
For the electric road he assumes three stations—at Philadelphia, 
Pittsburg and Fort Wayne; he assumes a normal speed of 180 km 
and a maximum speed of 200 km; trains running at intervals of half 
an hour from both terminals, the total distance being passed through 
in nine hours. With the first system 100,000 hp are required, with the 
second 130,000 hp. The essential advantage of the first system is that 
only very few generating stations are required, two or even one being 
sufficient ; the one power house he suggests placing at Niagara Falls 
with ten alternators, each of 10,000 hp, generating three-phase cur- 
rents at 11,000 to 12,000 volts, which are transformed up to 75,000 
volts; he suggests placing 40 transformer substations along the line 
each of a normal capacity of 2,400 kw and a maximum capacity of 
4,000 kw; there the voltage is lowered to 6,000 volts; each sub- 
station has to supply distances of 40 km length. On the other hand 
with the second system in which the transmitted currents are directly 
supplied to the motor car and transformed in it by transformers, 
he thinks it would not be possible to run a higher transmission voltage 
than 20,000. This would require 10 generating stations distributed 
along the line, each supplying a portion of the line of 160 km. He 
thinks the first system is to be preferred. —Zeit, f. Elek., April 6. 

High-Speed Electric Railways—REYMOND-ScCHILLER.—A _ fourth 
and fifth article of his serial. He discusses the air resistance in the 
best form of the front surface of the locomotive. If a speed of 
200 km per hour is to be obtained, at least a three-meter gauge should 
be used. For the proposed Central European Railway a four and 
a half meter gauge should be used to obtain a speed of 250 km per 
hour. He gives data showing that the adhesion is greater for 
electric railways with the rail used as the return circuit, than for 
steam traction. He finds that for electric trains on a 1.435 meter 
gauge track, a regular service at a speed of 250 km per hour is im- 
possible and that any considerable grades can only be overcome at 
a speed of less than 200 km per hour. On the other hand the influ- 
ence of the grades is small for a gauge of 4.5 meters even at high 
speeds. He thinks that an electric locomotive of 20,000 hp is not 
an impossible thing.—Zeit. f. Elek., Feb. 23, March 2. 

Brockton & Plymouth Street Railway.—A description of this 
line which connects at one end with the extensive system of inter 
urban electric railways which intersect the eastern end of Massa 
chusetts in all directions; 60-lb. T-rail are used throughout except 
in the city. The maximum grade is 8.8 per cent. The power station 
and equipment is very thoroughly described. The power station 
contains two 300-kw, three-phase alternators. The engines are pro- 
vided with a speed changing or synchronous device and a safety 
stop, both of which are described and illustrated. There is also 
one 200-kw direct-current machine. There is one substation con- 
taining two three-phase 25-cycle 200-kw rotaries. The transmission 
voltage is 13,000, and aluminum feeders are used.—St. R’y Jour., 
April 5, and Jnt. Ed., April. 

REFERENCES. 


Fenders and Brakes.—SkreFEHLNER.—A well illustrated paper, read 
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before the Vienna Electrical Society. He first discussed the various 
forms of fenders and said that no inventor has yet succeeded in 
constructing a device which meets the requirements of practice. A 
good brake is the best means for preventing accidents. A greater 
retardation than 2 to 2.5 meter per second is not suitable on account 
of the safety of the passengers in the car. He discusses the various 
kinds of brakes, and especially the electric brakes. Pure electric 
brakes are suitable for cars which have motors on each axle; other- 
wise the braking current of the motors may be applied to an electro- 
magnetic brake.—Zeit. f. Elek., March 30. 

Storage Battery Traction.—An article on storage battery traction 
failures in Germany. Extensive iests have been made in several 
German cities without success. Storage battery cars have been 
used on a comprehensive scale in Hanover; the experience gained 
there shows that “battery traction is too costly, that the heavy weight 
of the cars wears out the permanent way too quickly, that defects 
arise which militate against the cars affording an efficient service, 
and that the danger of explosions is always present.”’—Lond. Elec. 
Rev., April 4. 

Problems of Electric Railways.——SwitNBuRNE AND Cooper.—The 
first part of an illustrated reprint in full of their (Brit.) Inst. 
Elec. Eng. paper, an abstract of which was recently noticed in the 
Digest.—Lond. Elect., April 4. 

Railway Motors.—Stesert.—A well illustrated article on details 
of construction and design of motors for urban and suburban roads. 
—Elek. Zeit., March 6. 


Analysis of Street Railway Operations in Germany.—MAtTTERSDORF. 
—A graphical reproduction of some of the principal statistics of 
the operation of seven street railway lines in Germany and one in 
Austria, with attempts to deduce certain laws as to the ratio between 
car kilometers run, traffic density, gross receipts and operating 
expenses. The roads selected are those in Berlin, Munich, Ham- 
burg, Dresden, Breslau, Vienna and Cologne.—St. R’y Jour., April 
5, and Jnt. Ed., April. 

INSTALLATIONS. SYSTEMS AND APPLIANCES. 

Switchgear; Oil Switches—Garrarpv.—An article giving “some 
observations on switchgear.” The most necessary property which 
switchgear should possess is that, in performing the operations for 
which it is intended, it should not cause rises or surges of potential 
in the circuit. This is most important with high tension systems in 
which the factor of safety of the insulation is necessarily lower than 
on low tension systems. He thinks manufacturers have not given 
to this subject the attention it deserves. He has made the experi- 
ments to find out what would be the effect of allowing arcs to occur 
in a circuit possessing capacity, that is to say, allowing the capacity 
of a high tension cable to play across an air gap, forming an alter- 
nating current arc; in the circuit he had both an arcing horn switch 
and an oil switch; his experiments showed conclusively that under 
certain conditions the arcing horn switch caused rises of p. d. in 
the cable. He then refers to the marked difference between the action 
of an oil brake switch on alternating end continuous current. Espe- 
rience has shown that an oil break switch, which will act perfectly 
well for breaking 400 to 500 kw at 6,000 volts alternating current, 
will fail to act on 2,000 volts direct current, at loads from 100 to 200 
kw. The oil break switch is, in fact, with alternating current, not 
a quick-break in the true meaning of the word. An arc is drawn out 
for a certain very short interval of time underneath the oil. This 
arc can be looked upon as a mechanically weak conductor, upon 
which the oil presses and tends to rupture. Naturally the arc is 
mechanically weakest at the instant when the current becomes zero; 
at that moment the pressure of the oil overcomes the arc and ex- 
tinguishes it. The first time, therefore, the current crosses the zero 
line, the arc is put out. No rise of potential due to induction can 
occur at that moment. The maximum energy required to be ab- 
sorbed by the oil is that of half a complete cycle. Provided the 
amount of oil be kept above this minimum no danger of firing of 
the oil is to be feared. As a matter of fact, all good oil-break 
switches have a large factor of safety in this respect, and the great 
advantages they possess, in every way, over open flare switches for 
high tension alternating current systems are becoming generally 
recognized.—Lond. Elec. Rev., April 4. 


WIRES, WIRING AND CONDUITS. 


Economical Cross-section of Conductors.—TEICH MUELLER.—A long 
mathematical article. Thomson (Lord Kelvin) first gave, in 1881, 
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a formula for the calculation of the cross-section of a line so that the 
transmission is made under the most economical conditions. Ber- 
inger, in 1884, called attention to the fact that Thomson's formula 
is somewhat limited to a special case; he has given another formula. 
Ayrton and Perry came in 1886 to the same formula as Beringer. 
The author shows that it would be wrong to consider Thomson’s 
and Beringer’s formulas to be contradictory; on the contrary, one 
might say that both formulas state the same thing; or more cor- 
rectly, the one makes up for the deflciency of the other. Besides 
this, the formula of Thomson’s rule has been generalized later in 
such a complete manner and has been brought by Hochenegg into 
such a very simple and elegant form, that its application is indeed 
not more difficult than the simplest calculation of the conductor 
from the loss of voltage. Only the determination of the constants in 
this formula is more difficult, as they must be taken from wide ex- 
perience. He shows that Thomson’s formula is not limited to any 
special case, but is of general application, if it is supplemented by a 
term contained in the formula of Beringer (Ayrton and Perry). 
He discusses separately two cases: in the first case the power at 
the consumers’ terminals, and in the second the power at the gener- 
ating station has a given certain value. His results show the general 
and easy applicability of Thomson’s rule in the form given by 
Hochenegg.—Elek. Zeit., March 6. 

Conduit System of Wiring—Batuurst.—A long article in 
which he points out that to introduce electric lighting to the 
middle classes and to compete with the gas people, a lower cost sys- 
tem of wiring is required. He thinks that superior mechanical pro- 
tection is in the long run cheaper, more economical and permanent 
than to strive after high initial insulation resistance. The pioneers 
of concentric wiring have sufficiently proved the principle that good 
electric wiring construction can be effected by using only one in- 
sulated conductor, leaving the return conductor uninsulated; again, 
if the uninsulated conductor is arranged around it as an outer, other 
incidental advantages follow. He believes that “the standard method 
of wiring, which will ultimately be adopted, will consist of some 
suitable form of conduit enclosing and protecting a single inner 
conductor; it will, in fact, be an accessible concentric system.” He 
now recommends a medium-grade conduit, which he calls “armor- 
duct,” as keeping a distinction between the cheap type conduit at 
present favored and the gas piping the electrical trade has to compete 
against. Armorduct is a special quality steel tube, having a medium 
thickness of wall, which is welded and treated under a special pro- 
cess by which it is possible to guarantee a perfectly smooth interior. 
The tube is enamelled inside and out with an insulating enamel 
which is moisture, acid and alkali proof. The enamel itself is flex- 
ible and applied in such a way that it must closely adhere to the 
surface of the steel for the purpose of preserving it from oxidation, 
rust or corrosion, which may arise from the nature of the plaster 
material or the building in which it may be installed. The pipes 
can be readily bent cold by hand labor on the job without splitting 
the tube or chipping the enamel. It is said that in price, armorduct 
can compete with gas-piping—Lond. Elec. Rev., April 11. 


ELECTRO-PHYSICS AND MAGNETISM 

Ether, Matter, and Electricity —GtLsert.—An illustrated account 
of some experiments upon the relations between ether, matter, and 
electricity, made at the suggestion of the late H. A. Rowland. The 
principal experiment related to the nature of electricity and its 
relation to matter. The experiment consisted in trying to detect 
a current generated in a wire wound on the periphery of a wheel in 
such a way that it would move in the direction of its length when the 
wheel was rotated. Connection was made to a delicate galvanometer 
by bringing out the ends of the coil of wire at the centre of the 
axis, one on either side of the wheel. The consideration which, 
above all others, has led him to look for such a current is the fact 
that it would give at once a simple explanation of the cause of the 
earth’s magnetism. If one may assume that a moving body has 
generated in it, by virtue of its motion, an e. m, f., then a rotating 
body like the earth, which presents a closed circuit, will contain a 
current capable of producing a magnetic field identical with that 
which a constant current would produce in a stationary earth. His 
experiments were made with the greatest care, but the result of the 
entire research is purely negative. If any such cause for terrestrial 
magnetism exists, it has not been detected by his experiments.—P/il. 
Mag., April. 


Coherers and Induced Currents.—MURAOKA AND TAMURA.—An ac- 
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count of experiments in which they made a further study of a phen- 
omenon first detected by Sundorph. A metallic powder can be made 
conducting not only by the impact of electric waves, but also by 
means of an induced current; in the adjoining diagram A and B 
are two metallic rods lying side by side on a glass plate a few milli- 
meters apart; the rods are connected with the poles of a battery. 
On sprinkling iron or nickel powder between A and B, the galvano- 
meter G shows no deflection. But as soon as the circuit is closed 
through the key S the powder becomes a good 
conductor. Sundorph ascribed this phenomenon 
to the e. m. f. generated by the short circuit 
which produces sparks welding the particles 
together. The present authors thought that 
this phenomenon might be a magnetic one, and 
substituted brass powder for the iron or nickel, 
but found that it made no difference. Carbon 
powder showed a certain conductivity before 
pressing the key, and its resistance was some- 
times increased and sometimes diminished. It 
was, however, always increased when the 
powder had been freshly dried. To see whether 
self-induction caused the phenomenon, they 
made the short circuit across P Q instead of S, 
and then found that the phenomenon did 
not happen. On introducing an inductance be- 
tween P and Q and closing a circuit at S’, the brass powder acquired 
a distinct conductivity. But if a capacity was added to the induc- 
tance the reaction ceased. “This proves that the phenomenon is due 
to the inductance of the galvanometer.” Sparks could be seen dis- 
tinctly in the powder through a microscope, but only at break. They 
suppose that the sparks fuse the brass, but disintegrate the carbon. 
—Ann. d. Phys., No. 3; abstracted in Lond. Elec., April 4. 





COHERER AND 
INDUCED CURRENTS. 


Rectified Alternating Currents—GerscHuN.—A theoretical inves- 
tigation which explains some peculiar experimental results which 
had formerly been obtained. He discusses the following problem: 
Given an e, m. f., consisting of half sine waves, all in the same direc- 
tion, this e. m. f. may be impressed upon a circuit containing re- 
sistance and self-inductance. He shows that the average current 
then depends only upon the ohmic resistance; if the efficient of 
self-inductance is greater than zero, the instantaneous value of 
the current is never zero; the amplitude of the oscillations of the 
current on both sides of the constant average current is the smaller, 
the greater the time-constant of the circuit; the current curve is 
symmetrical in respect to its maxima and minima. He then gives 
numerical examples and finally determines the wave of the current 
in the secondary of a transformer when upon its primary an e. m. f. 
of the described form is impressed. The theoretical results are in 
good agreement with the experimental facts—Phys. Zeit., March 15. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Electric Furnaces——Buiount.—The conclusion of the full reprint 
of his illustrated (Brit.) Inst. Elec. Eng. paper. He describes several 
types of calcium carbide furnaces, the Acheson carborundum furnace, 
and phosphorus furnaces. In all such furnaces a high temperature 
is required. He then discusses the practicability of the electric fur- 
nace for lower temperatures. It frequently happens that an ore of 
paying richness occurs in a district where fuel is dear or hardly 
existent and the means of communication so bad that the cost of 
imported fuel becomes almost prohibitory. Such desolate regions 
are generally rich in water-power. An electro-chemical process of 
treating the ores is naturally used; such a process often needs some 
preliminary aid from older methods; frequently the ore has to be 
roasted. In such cases there are certainly possibilities in the elec- 
tric roasting furnaces. He thinks that a fire-brick hearth in which 
grooves are chased so that iron rods of fairly large sections are 
embedded nearly flush with the level of the hearth would serve 
as well as more elaborate contrivances. He suggests using a low 
pressure and strong current, so that the iron rods might be stout 
enough to resist wear and loss by oxidation. They could be easily 
and cheaply renewed. Systematic roasting in a revolving calciner, 
instead of on a fixed hearth needing rabbles and much hand labor, 
would be accomplished at least as easily as any form of roasting 
by fuel in a similar apparatus. Roasting furnaces needing ploughs 
or rakes dragged over the hearth mechanically to stir the ore would 
be better suited to electric heating than to the usual roasting pro- 
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cesses; the wear and tear of such form of mechanism is great, and is 
largely due to their exposure to the fire gases which heat the ore; 
with an electric roaster this would be changed, the sole of the fur- 
nace being the hottest part, the ore the next, and the plough or 
stirrer remaining fairly cool. At the end of his paper he remarks 
that in general two conditions decide in favor of the electric fur- 
nace for a special operation: the need for a high temperature and 
the application of internal heating. The electric furnace is indis- 
pensable for calcium carbide, carborundum, carbon boride, fused 
quartz in quantity, graphite, the diamond and the ruby. Substances 
which may be prepared by other methods, but which are difficult 
to manufacture economically by any external method of heating, 
are zinc, phosphorus and carbon disulphide. He would also add steel, 
for to heat this most delicate material in contact with ordinary fuel 
and its products of combustion is to invite disaster.—Lond. Elec., 
March 28. 

German Electrochemical Soctety—OstwaLp.—A communication 
in which he gives the reasons why he would like the name of this 
society to be changed into the German Bunsen Society. He wants 
to extend the field of the society so that it comprises all the appli- 
cations of physical chemistry in general in industrial chemistry. 
He refers to Knietsch’s recent paper on the “contact process” of 
making concentrated sulphuric acid; if industrial chemists had been 
better acquainted with the principles of physical chemistry, and es- 
pecially with the law of chemical mass action, the industrial develop- 
ment of the contact process would have been much more rapid. 
“Who guarantees that in a few years for instance the catalytic phe- 
nomena will not be so much in the front of industrial chemistry 
that they will be much more discussed by the society than electro- 
chemistry ?”—Zeit, f. Elektrochemie, March 6. 

Anodes of Irregular Form for Electroplating Work.—An illus- 
trated note on a German patent of Kugel and Steinweg, for making 
an anode of an irregular form so as to exactly correspond to the 
form of the cathode which is to be plated, in order that the distance 
between anode and cathode may be reduced to a minimum and in this 
way the resistance of the bath be lessened. The anode is made as 
follows: A hollow frame of glass, ebonite or other suitable material 
is cast to the shape desired, with small perforations all over the 
surface. This hollow frame is suspended in the bath above the cath- 
ode and is filled with waste cuttings or filings of the metal to be de- 
posited at the cathode. Strips of the same metal are embedded in 
the cuttings or filings to act as current connections; these being 
placed in the center of the mass, are not qyickly destroyed by the 
electrolytic action—Lond. Elec., April 11. 


REFERENCES. 


Electrometallurgical Industry of Germany.—L. Horprner.—Some 
corrections of statements in Danneel’s article, recently abstracted 
in the Digest. The Papenburg plant produces copper and nickel by 
the Hoepfner process.—Zeit. f. Elektrochemie, March 27. 


Lead Storage Battery.—Prarr.—An article on the development of 
the manufacture of accumulators, especially of the mechanical manu- 
facture of the plates and grids—Centralbl. f. Acc., March 15. 


UNITS, MEASUREMENTS AND J NSTRUMENTS. 
REFERENCES. 


Commercial Measurement of Electric Conductivity—AppicKs.—An 
illustrated article, in which, after a discussion of the units and stand- 
ards, he discusses the following methods for measuring conductivity; 
the Wheatstone bridge, the Thomson low resistance bridge, the slide 
wire bridge method, and the voltameter methods.—Elec. Rev., 
April 12. 

Insulation Resistance of Trolley Wires—Pomry.—A mathematical 
note on the measurement of the insulation resistance of trolley wires. 
—L’Eclairage Elec., April 5. 


TELEGRAPHY. TELEPHONY AND SIGNALS. 


Telephone Overhearing Indicator—A note on a simple instrument 
which has been tried experimentally on the Government telephone 
exchange in Stockholm for about a year, to indicate to the sub- 
scriber whether the operator is listening to the conversation. Bridged 
across the subscriber’s line and connected to it by a double pole 
switch is a current detector whose middle point is earthed. The 
center point of the operator’s receiver at the exchange is earthed 
through the “engaged-test battery” in the ordinary manner. Thus, 
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when the operator switches in her telephone through her listening 
key, a current is sent over both lines in parallel, through the above 
mentioned subscriber’s indicator, and to earth, and the subscriber 
knows that the telephone operator is on the line. The indicator 
itself has two astatic needles, on whose common axis an aluminum 
disc is placed with red, black and white crosses painted upon it. 
This disc moves behind a black painted shutter. When any current 
is passing through the indicator the black cross is behind a cut of 
corresponding shape in the shutter, and when the operator is listen- 
ing, the red or white cross shows. In this way, when the communi- 
cation is through two exchanges, the connections can be so arranged 
that the white cross indicates that the operator at one exchange is 
listening, and the red cross that the operator at the other exchange 
is in circuit. This instrument is said to have worked well on the 
Stockholm system and to have been popular among subscribers.— 
Lond. Elec., April 11. 


Submarine Cables and the Coherer—Guartni.—The conclusion 
of his illustrated article. Duplex transmission can be realized with 
a coherer in submarine cables, either by the differential system or 
by the Wheatstone bridge system. For the differential system a 
special coherer is to be used, a “magnetic coherer,” the sensitiveness 
of which is varied by a magnet or electromagnet. Several diagrams 
are given showing the connections of the coherer in different sys- 
tems. He finally discusses auto-decohering coherers; the decohering 
must be done with sufficient rapidity. He suggests making the 
coherer vibrate continuously; when an electric wave strikes it, it 
loses its resistance for a moment to regain it immediately by reason 
of the vibration —Lond. Elec. Rev., April 4. 


Wireless Telegraphy.—An editorial on recent wireless telegraphic 
developments, from a “politico-international” point of view. The 
most salient feature is the inevitable spreading out of Hertzian waves 
in all directions from the originating center. An international agree- 
ment is necessary so that the natural and free intercommunication 
between the ships and coast stations of every maritime nation shall 
neither be prevented nor hindered. It is suggested to discuss this 
question at the International Telegraph Conference, to be held in 
London next year.—Lond. Elec., April 4. 


MISCELLANEOUS. 


Cutting Up Iron Tanks with the Electric Arc.—An illustrated de- 
scription of the use of the electric arc in the removal of some large 
wrought-iron tanks ¢n a building in Chicago. The tanks are 12 
feet high and 24 feet in circumference, and to be removed they are 
cut down into small pieces. This is done by the electric arc; 75 
to 80 amp. at 30 volts are used. One terminal of the circuit is 
attached to the tank and the other to an anthracite carbon, one inch 
in diameter and one foot long. —West. Elec., April 12. 





New Books. 





LineaR DRAWING AND LETTERING. For Beginners. Accompanied by 
a blank book for lettering. By J. C. L. Fish. Palo Alta, Calif.: 
J.C. L. Fish. 65 pages, 46 illustrations. Price, $1.25. 


The purpose of the author in the preparation of this book is to 
furnish directions and means for sufficient training in the use of 
drawing instruments to enable the student to construct accurate pen- 
cil drawings, make clean-cut ink lines, and do legible lettering. The 
directions regarding the use of instruments and for the construction 
of the various exercises are simple and clear, the work seems well 
arranged and the exercises well chosen for the purpose in view. The 
blank book contains 30 sheets ruled on one side horizontally and 
obliquely for lettering practice. These books seem well adapted for 
the purposes in view, and may be recommended to all who may be 
interested in drawing, either as a student or as a teacher. 





THE PRINCIPLES AND PRACTICE OF LINEAR PERSPECTIVE. By Herman 
T. C. Kraus, C. E. New York: Norman W. Henley & Co. 53 
pages, 11144 by 15% inches, and 14 plates of practical examples. 
Price, $2.50. 

The engineer, whether he be electrical, mechanical or civil, is con- 
stantly compelled to have recourse to drawings in the design or con- 
struction of work. The ordinary shop drawing representing the ob- 
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ject, as a rule in two or three views or projections, will probably 
never be superseded, but the frequent use of photographs to repre- 
sent modern mechanical and engineering constructions, points strongly 
to the advisability and demand for showing objects in perspective. 
It is, therefore, highly advisable that the draughtsman himself should 
be able to produce a line-drawing, showing the object represented 
in perspective. Such drawings have decided advantages, and for 
certain purposes are, indeed, indispensable, especially where the 
object represented is not in a condition to be photographed, or indeed 
is only in the stage of planning. 

The work before us is an excellent exposé of the principles of per- 
spective drawing. By their aid, and with the assistance of numerous 
plates embodied in the work, the draughtsman has placed in his 
hands instructions which ought to enable him to represent effectively, 
almost any type of structure, whether mechanical, architectural, en- 
gineering, etc. We can heartily commend the conciseness and evident 
care with which the work has been prepared, while the illustrations 
are excellent for the purpose intended. 





By E. Webber. Milan: 
Price, 4 lire. 


Dizionario TEcHNICO. Hoepli Manual. 
Ulrico Hoepli. Second Edition. 553 pages. 


This is one of four volumes of a dictionary issued in the Hoepli 
Manual series, which excellent series now contains no less than 700 
volumes. The dictionaries are in four languages, namely, Italian, 
German, French and English, and were prepared by Professor E. 
Webber, of Munich. On facing pages there are four columns, the 
first of which is arranged alphabetically and corresponds to the 
language which gives the name to that particular volume. The dic- 
tionary is rather a “word book” than dictionary in the ordinary 
sense, as the word in the first column is merely followed by the 
equivalent word in the columns under the head of the other three 
languages. The work is very comprehensive, comprising more than 
20,000 words relating to all of the technical sciences. The arrange- 
ment is also excellent. For example, under the word “electricity” in 
heavy type (opposite to which are the equivalent words in the three 
languages with respect to its general meaning) are 20 lines of quali- 
fying words, such as animal, contact, galvanic, static, voltaic, etc., 
the equivalents in the other languages being given of each of these. 





ELECTRICAL ENGINEERING TESTING. A Practical Work for Second and 
Third Year Students, Engineers and Others. By G. D. Aspin- 
wall Parr. Philadelphia: J. B. Lippincott Company. 474 pages, 
218 illustrations, 31 tables. Price, $3.50. 

If the author had stopped his sub-title at the word “students,” and 
refrained from adding “engineers and others,” and had omitted the 
word “practical,” much of the critism to which the work is open would 
not apply. It is only as a student’s laboratory manual that the work 
is of value. In fact, while the author does not so state, the re- 
viewer strongly suspects that the work is simply a compilation of 
a series of instruction sheets of the kind issued to pupils to guide 
them in conducting various tests, and each of which is supposed to be 
complete in itself. Only on this ground can the useless reiteration in 
each test of such self-evident directions as “see that the instruments 
stand level and that their indexes are at zero,” and “see that the oil 
cups are filled and feeding slowly before starting the machine,” etc., 
etc., be accounted for. 

We must take issue with the author’s stereotyped direction for each 
test involving indicating instruments, 7. e., “adjust the pointer to zero 
if it requires it.” If this direction were given only for such instru- 
ments as galvanometers and dynamometers, it would have some 
propriety. It is, however, given for tests on ordinary commercial 
instruments as well, and far from following the author’s lead, the 
student should be impressed with the fact that a zero error should not 
be constantly adjusted by himself, but that such adjustment is only 
likely to aggravate matters, and that the proper course when such 
error exists is to note it and make proper correction by adding to or 
deducting from the number of degrees observed. 

Another adverse criticism that applies to the book when looked at 
in the light of a reference volume is the fact that directions for the 
tests are in one section and the description of the apparatus in an 
entirely different one. This necessitates a continual reference back 
and forth that is anything but convenient. 

It is not to be understood from the foregoing that the work is a 
failure; Mr. Parr’s name would preclude such idea. The arrangement 
of the subject matter in each test is excellent, giving as it does the 
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chief advantages and disadvantages of the test, next a statement of 
the necessary apparatus, then the observations to be taken with out- 
line diagrams of the connections, and, finally, ingenious and care- 
fully worked out forms upon which the results of the tests should be 
recorded. After having filled out these blanks with the data obtained, 
the student will have but little excuse for not having grasped the full 
import and purpose of what he has been doing. 

The inferences deducible from each test are also stated, and a 
few brief questions are inserted at the end of each section which are 
searching and pointed. College professors and instructors will find 
the volume of much assistance in systemmatically laying out their 
work. 


PropucTIon ET DistrIBUTION LE L’ENeErGIE Pour LA TRACTION ELEC- 
TRIQUE. By Henry Martin. Paris: Ch. Beranger. 760 pages, 
870 illustrations. Price, 25 francs. 

This large and well illustrated volume occupies a special place in 
the literature of the electric railway. It confines itself almost ex- 
clusively to a remarkably full discussion of the apparatus for the 
distribution and. generation of current for railway use, dealing little 
with the concrete mechanisms used in the world’s current practice. 
In this particular it is remarkably instructive, being especially rich 
in plans of stations and practical descriptions of their organizations. 

The treatment of storage battery auxiliaries and of sub-station 
practice is, however, very meager, the former subject being dis- 
missed in 13 pages, the latter in 12. The electrical design of feeder 
systems is likewise shuffled off in 8 pages, but the construction of a 
feeder system is quite fully discussed. By far the most complete 
portion of the work is that which deals with the arrangement and 
construction of the working conductors, both overhead and under- 
ground. This topic, occupying about three-fourths of the volume, is 
discussed in much detail, and with a richness of illustration that is 
particularly satisfactory, and the volume is a repository of a vast 
amount of useful information as to the world’s practice in methods 
of construction and equipment. 

The subject of conduit and surface-contact systems is treated with 
a fullness that is both unusual and highly important. The volume 
closes with a full report of the French requirements for the installa- 
tion of central stations and conducting systems, as well as the laws re- 
lating to water powers. Altogether, we have here a very interesting 
record of electric railway design and construction in its mechanical 
details. Not a little of the apparatus described is, of course, Ameri- 
can, but is much else that American engineers may well study to 
their profit. It is a volume which is a very useful addition to the 
library of every engineer who can read French—as every engineer 
should. There is so much of value in that language, and it is so 
singularly easy to acquire, so far as reading is concerned, that it 
should not be neglected. 


Crane Motors. 


With any shop possessing electric power an important claimant 
for its use is the traveling crane, which can be operated electrically 
with greater ease and precision than by any other method. The 
duties required of the motors are primarily three: the hoist, the 


FIG I.—CRANE MOTOR. 


trolley travel and the bridge travel, with occasional extra duty, 
such as an auxiliary hoist, etc. 

For accomplishing these various services, the Crocker-Wheeler 
Company now produces a line of machines of various sizes. The 
small size is for trolley travel alone and has normal ratings of 


1'4 and 2% hp. It can be seen in the accompanying illustration 
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between the tracks mounted on the front of the crane. Its own 


shaft is coupled to an extended one, which working in a spur gear 
gives motion to the trolley back and forth across the bridge. For 
any of the applications another size is built, rated at from 5 to 10 
hp, and suitable for light hoist use or for operating a heavier trolley 
than the smaller size. 

The motor shown in the illustration, mounted on an extended 
base above the trolley wheel, shows through spur gear to drive 
the drum of the hoist. The motor moving the entire bridge is 


FIG. 2.—MOTOR ON TRAVELING CRANE, 


mounted at the side of one of the main girders and cannot be dis- 
tinguished in this view. . 

For heavier uses than this particular crane requires, other sizes 
are manufactured, giving a horse-power ranging from 25 to 60. The 
latter size is here shown and indicates the general character of 
this entire line of machines. They are all series wound with the 
fields wrapped in numerous windings of cambric, oiled muslin and 
rubber tape, the whole being painted and thus rendered impervious to 
moisture and dust to which the crane is exposed. The armatures 
are drum wound of iron clad type, the winding being thoroughly 
insulated before being placed in the slots. As will be seen, the 
frame is of very stout construction and appearance. The whole 
machine is made with the idea of withstanding heavy overloads 
and giving long extended satisfactory service. 


Automatic Water Purifying Apparatus. 


The accompanying illustrations represent a new type of water puri- 
fying and water softening apparatus which has been largely employed 
in Europe and is now being introduced in this country by the Auto- 
matic Water Purifying Company, 45 Broadway, New York. In 
Europe the method employed with this apparatus is known as the 
Reisert-Derveaux system, which has received awards at the principal 
European international expositions, from that of Frankfort, of 1881, 
to the recent Paris Exposition. Fig. 3 shows the apparatus as in- 
stalled in the well-known works of Brown, Boveri & Co., Baden, 
Switzerland. Its main points of interest are the arrangements for 
continuously and automatically supplying the lime and soda reagents, 
and for automatically cleansing the filter. 

Referring to Figs. 1 and 2, the apparatus consists essentially of an 
automatic lime saturator S, a soda chamber C, a water distributing 
tank FR, with a lime slaking division J, a reaction chamber D, above 
which is an automatic filter 7. The water to be filtered and purified 
enters the distributing tank R, whence it is conducted to the lime 
saturator, at the bottom of which it encounters a lime paste. Becom- 
ing thoroughly impregnated, the water and lime rise until the current 
diminishes so much, owing to the increasing cross section of the 
saturator that the undissolved lime particles no longer follow the 
saturated water; the water is thus clarified and leaves the top S 
through the pipe S; and is carried into the reaction chamber D. 
Hydrate of lime (slaked lime) possesses the property of dissolving 
and of entering into solution with water in definite proportions or 
until the latter is saturated; the water will not absorb more than a 
definite amount whatever quantity of lime may be present. This 
property renders it possible to keep up a uniform flow of lime-satu- 
rated water. 

As stated before, the fully saturated lime water is conducted into 
the reaction chamber D, into which the small pipe C brings a certain 
definite amount of soda from the tank C. The carbonates of lime and 
other solid matter are here precipitated in consequence of the chemi- 
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cal reaction which takes place. The residuum is removed from time 
to time through a mud cock W. The water then rises through the 
annular passage N to the filter chamber F, where all remaining sus- 
pensions are removed; the purified and softened water is then drawn 


through the pipe 7. 
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FIG, I.—AUTOMATIC WATER PURIFIER, 

In this apparatus the filtering material never needs renewal, owing 
to an ingenious arrangement whereby it is automatically cleaned 
when it becomes choked. As the quantity of sediment in the filter 
increases the material of the filter offers a continually increasing re- 


sistance to the flow of the water. Finally the water will rise to such 





FIG, 2.— AUTOMATIC WATER PURIFIER, 


a point that the air present will escape through the valve Z and a 
siphon, consisting of three pipes arranged concentrically, is automati- 
cally set in operation. At first air will be energetically drawn in 
through the pipe L, and rushing through the filtering material from 
the bottom upward, will thoroughly agitate it. When the influx of 


air ceases a definite quantity of water will enter below through the 
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pipe Z; this will thoroughly cleanse the material, and the water con- 
taining sediment flowing off through the pipe O. After cleansing 
the siphoning arrangement will stop and the whole apparatus operate 


normally. The air and water working together cause a violent agi- 





FIG. 3.—WATER PURIFIER INSTALLATION, 


tation, which the water alone would not accomplish, thereby separat- 
ing the greater part of the impurities from the filtering material. 

The attendance of the apparatus is confined to charging once a day 
with lime and soda, and opening the sediment cocks U, W and Y for 
a few minutes in order to remove the sediment and to test the water 
by means of an apparatus supplied with the filtering arrangement. 





Hospital Electric Ambulance. 





A few weeks ago an article appeared in this journal descriptive 
and illustrative of the new lying-in hospital given by Mr. J. P. Mor- 
gan. Additional to the many other interesting electrical features 
then noted is the ambulance, of which two views are given. It is of 
original and ingenious construction, the great aim being the comfort 
of the patient. As will be seen, it “loads” from the side, thus en- 
abling a very easy transfer of the patient to be made. It was fur- 





AMBULANCE, 


FIG, I.—ELECTRIC 
nished by the Vehicle Equipment Co., of Brooklyn, and built on the 
Gibbs system. It is equipped with 2-hp Westinghouse motors, 
and with 44 cells of chloride accumulator. It can be speeded up to 
20 miles an hour. It is electrically lighted with a cluster of three 
lamps inside, and with one lamp outside, and can also be electrically 


The 


heated, a thermometer being carried to indicate temperature. 
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weight is 5,400 pounds, The vehicle is charged at the power plant of 
the hospital, there being a special charging board for the purpose. 
This new type of ambulance is proving very popular, and some five 


a 


a o 


FIG, 2.—ELECTRIC AMBULANCE WITH SIDE OPEN, 


have since been ordered and built, including one for the Presbyterian 
Hospital, in New York; two for Paris and two for Boston. 


Rieter’s Electrical Brake Dynamometer. 


The dynamometer illustrated herewith is the invention of Mr. 
E. H. Rieter-Bodmer, of Konstanz, Germany, and is manufac- 
tured in England by the Newton Electrical Works, Limited, 
Taunton. 

In principle it is of the electrical absorption type. 
magnetic system of two or more poles arranged so as to be capable 
of rotating through a small angle, and mounted on ball bearings 
to reduce the frictional resistance to a minimum. The magnetic 
system may be excited by a dynamo or accumulators, the latter, 
however, being preferable where great economy is required. The 
poles are surrounded by a cylinder of iron, which, when driven by 
the power to be measured, causes the generation of eddy or Fou- 
cault currents at the iron ring, these currents exerting a braking 
effort which tends to stop the rotation of the iron cylinder. By 
suitably varying the excitation the dynamometer may be made to 
absorb the exact power required. The mechanical work is trans- 
formed first into electric energy and thence into heat, this heat 


There is a 


ELECTRICAL BRAKE DYNAMOMETER. 


being dissipated in the surrounding air by the rotation of the ring 
In connection thie field carrying 
movable weights, which serve to measure the power absorbed after 
the manner of the Prowy brake. 

Among the advantages claimed for this form of brake is that, 
since the power is absorbed electrically, there is no frictional re- 


with magnetic are two levers 
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sistance, and consequently no possibility of “seizing,” and no violent 
vibrations of the lever occur. Another advantage is that no arti- 
ficial cooling is required. It is stated that a 35-hp dynamometer, 
tested by Prof. Weber, of Zurich, measured from 5 to 10 hp with 
a precision of I per cent.; from 10 to 20 hp with a precision of .06 
to .03 per cent, and from 20 to 25 hp with a precision of from .03 
to .02 per cent. 


Development of Telpherage. 


Note has been made from time to time in these pages of the de- 
velopment of telpherage, at the hands of the United Telpherage Com- 
pany, of New York City. The range of work and opportunity for 
this form of transportation seems infinite, and each week witnesses 
some new application of the art to the distribution of material in small 


bulk. 
We illustrate herewith some of the details of a plant just in- 
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FIG. I.—TELPHERAGE. 


stalled for handling light material of considerable bulk in a large fac- 
tory. The installation presents many features of interest. In this 
case, with a view to the loads hauled, a girder rail is employed, with 
a double trolley, and with side bearing telphers to which a trailer is 
permanently attached. The telpher is controlled from either end by 
cylinder controllers, and there is a spécial hoist for elevating both 
sides of the car simultaneously. As will be seen, a telpher operator 
or a “telpherman” can be carried along, and his perch consists of fold- 
ing steps at the car end. Leaving him out of consideration, the capac- 


FIG, 2.—TELPHERAGE INSTALLATION, 


The length o: the line is 1,200 


ity of the system is 100 tons per day. 
with a grade 


feet, in which there are four curves, one being an “S” 
of 12 per cent., which demonstrates strikingly the ability of the telpher 
to surmount steep grades. The total load on the solid rail track is 
4,000 pounds, with which a speed on the level is made of ten miles 
an hour, while the speed on the grade attains five miles an hour- 
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About five horse power can be developed to do the work, showing 
that telpherage is already beginning to enter fields which at first were 
not supposed to be open to it. 





*All-Wire’’ Rail Bond. 





The accompanying illustrations show three different forms of the 


“All-Wire” rail bond manufactured by the Ohio Brass Company, ‘ 





FIG, I.—KAIL BOND. 


Mansfield, Ohio. The bond shown in Fig. 1 is made entirely from 
one piece of flexible copper cable, and it is pointed out that there are 
thus no cast or welded joints to become loose or interpose additional 
resistance. It is stated that the conductivity of this bond, throughout 
its entire length, including the terminals, is equal to that of commer- 
cially pure copper. This bond is intended for use under the fish 
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FIG, 2.—RAIL BOND, 


plate, in which position it is protected from injury from outside 
causes as well as from theft. 

The company manufactures a variety of styles for this particular 
use, and also furnishes special types for use around the fish plate or 
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FIG. I.—DIAGRAM OF STOKER MECHANISM. 


under the base of the rail, as well as for cross connecting and under- 
ground bonding. In the manufacture of this bond the piece of flexible 
copper cable, which has been cut to length, is placed in a forming 
machine, in which the ends of the cable are cold pressed into shape 
for the terminals, as illustrated in Fig. 2. The size of the terminals, 
however, is considerably larger than in the finished bond. The ends 
are then heated almost to the melting point and forged accurately to 


size in a steel die. In this process the terminals are considerably re- 
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duced in size and the strands of wire are welded together, forming 
a solid mass of copper. 





FIG. 3.>—RAIL BOND. 


In Fig. 3 the manner in which the strands of the cable are gradu- 
ally merged into the solid copper terminal is clearly shown. 


Largest Mechanical Stoker Plant in the World. 





The Ninety-sixth Street Station of the Metropolitan Street Rail- 
way Company of New York enjoys the distinction of being the 
largest electrical power plant in the world in actual operation at the: 
present time. The general and electrical features of this plant have 
previously been described in these columns, and we now give a de- 
scription of the steam generating plant with especial reference to 
the mechanical stoker equipment. 

The steam plant contains 80 boilers, arranged in three tiers, 200 x 
166 feet each. They are Babcock & Wilcox water-tube boilers, with 
126 four-inch tubes, 18 ft. long and two 42-inch drums 9-16 of an 
inch thick and 23 ft. 354 inches long. The boilers are built to carry 
200 pounds, but, at the pressure adapted for the station, 160 pounds, 
they will have a rated capacity of 250 hp, although they can develop 
400 hp. These boilers are supported by steel beams connected with 
the steel structure of the building, and they are thus entirely inde- 
pendent of the brickwork and of the floor itself, this part of the 
equipment having been installed before the brickwork was put in 
place. 

The boilers were equipped with Roney mechanical stokers by West- 
inghouse, Church, Kerr & Company, and this plant has the distinc- 
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FIG, 2.—STOKER IN OPERATION, 


tion of being the largest installation of mechanical stokers in the 
world in actual operation to-day. There are other plants now in 
course of construction in New York, which, when completed, will 
have larger capacity, and these, too, are being equipped with Roney 
mechanical stokers—the Manhattan Railway, for instance, with its 
ultimate equipment of 384 stokers attached to 96 boilers of 50,400 hp; 
the New York Edison Waterside station, which will have 224 stokers 
under boilers developing 35,000 hp; and the Third Avenue Street 
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Railway plant of the Metropolitan Company with 240 stokers under 
31,500 hp of boilers. But for some time the Ninety-sixth Street 
station of the Metropolitan Company with its 23,500 hp boiler capa- 
city can rightly claim the distinction of leader in number and capacity 
of stokers as well as in character of equipment. 

The details of construction of the latest form of Roney mechanical 
stoker are shown in the accompanying diagrammatic illustration, and 
the simplicity of the apparatus will be appreciated by an examination 
of this cut. The equipment consists of a hopper for receiving the 
coal, a set of rocking-stepped grate bars, inclined at an angle of 37 
degrees from the horizontal, and a dumping grate at the bottom of 
the incline for receiving and discharging the ash and clinker. The 
dumping grate is divided into several parts for convenience in 
handling. 

Coal is fed to the inclined grate from the hopper by a reciprocating 
pusher, which is actuated by the agitator and agitator-vector. The 
grate-bars rock through an arc of 15 degrees, assuming alternately 
the inclined position and the stepped position illustrated in the cuts, 


showing details of feed and grate movements. The grate-bars re- 
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Anthracite coal is burned under half of the boilers in the Metro- 
politan plant. The stokers are fitted with what is termed a guard, 
which may be raised to prevent the small anthracite coal from sliding 
when the dumping grate is dropped to discharge the accumulated 
On restoring the dumping grate to its normal 
The design and construction of the 


and clinker. 


position, the guard ‘is dropped. 


ash 


dumping grate and guard are clearly shown in the detailed illustra- 
tion of this feature, and their operation will be readily understood. 
An excellent view of one tier of the boilers equipped with Roney 
stokers in the Metropolitan Company’s station is shown in the large 
The experience of the company with these 
The saving in labor has been a 


half-tone reproduction. 
stokers has been very satisfactory. 
considerable item, and the improvement in the service over the old 
standard of hand-firing is very noticeable. The efficiency of the entire 
plant has been raised while the coal bills are materially lessened. 
Another important advantage is the fact that hard or soft coal may 
be used, either separately or mixed. For this no alteration is required 
in the arrangement or construction of the stoker, merely a different 
adjustment of the feed and grate actuating mechanism. The supply 
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Fic. 3.—GENERAL VIEW OF METROPOLITAN STREET RAILWAY BoILeR RooM, SHOWING STOKERS, 


ceive their motion from the rocker-bar and connecting-rod, and 
these, with the pusher, are also actuated by the agitator, which re- 
ceives its motion through the eccentric from a shaft attached to the 
stoker front, under the hopper. The range of motion of the pusher 
is regulated by the feed-wheel from no stroke to full stroke, and the 
amount of cecal pushed into the furnaces may, therefore, be adjusted 
according to the demand for steam. The motion of the grate-bars 
is similarly regulated and controlled by the position of the sheath- 
nut and lock-nuts on the connecting-rod. Each grate-bar is com- 
posed of two parts, a vertical web provided with trunnions at each 
end, which rests in seats in the side-bearers, and a fuel-plate, ribbed 
on its under side, which bolts to the web. These fuel-plates carry 
the bed of burning coal, and, being wearing parts, are made de- 
tachable, thus reducing the cost of repairs to a minimum. The webs 
are perforated with longitudinal slots to disclose the condition of 
the fire at all times without opening the doors; free access may be 
had to all parts of the grate to assist when necessary the removal 
of clinker. These slots also serve an important purpose in furnishing 


an abundant supply of air for combustion 


of coal fed to the furnace is regulated by the feed wheel and the 
motion of the grate bars by the position of the lock nuts, and these 
adjustments are easily made by any fireman. 

These stokers are operated by small 4 x 4%-in. Westinghouse en- 
gines, made of special design for boiler house use, being of enclosed 
type with all moving parts entirely protected from dust and dirt. 
The engines run in a bath of oil; so do the worm and worm-gear, to 
which the engine, indirect-connected, and the worm-gear housing, 
which is completely enclosed, is attached direct to the engine frame 
and housing, making a complete and simple construction. The lubri- 
cation is entirely automatic, and this feature cuts down attendance 
to the minimum, so much so in fact that it is not a factor in the dis- 
tribution of the power house labor. The operation and adjustment 
requires so little skill that they can be successfully taken care of by 
the ordinary fireman. In this particular plant each floor in the boiler 
house is divided into four sections. One engine is sufficient to run 
a section, but a relay is installed as a safeguard against possible ac- 
cident to driving gear of shafting. 

Although these engines are small in type they show a low water 
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rate, giving, under good conditions, an economy of 42 pounds of 
water per horse-power. Taking the average results of several 
tests of the power required to drive Roney stokers under heavy loads, 
it is found that to operate stokers for 100 rated boiler horse-power 
about 0.1 indicated horse-power or 4.2 pounds of steam per hour are 
required. This amount of water is insignificant, as it represents only 
between 0.1 per cent. and 0.2 per cent. of the water evaporated by the 
boiler. 

In operation the entire bed of fire is visible from the underside of 
the grate, as shown in the cut of the Roney stoker attached to a 
horizontal boiler. Clinkers can be seen as they form and may be 
dislodged without opening the doors. Then, too, if the fire should 
burn unevenly, it can be detected instantly and corrected without 
trouble. 

The feature which commends this stoker particularly to the layman 
as well as the owners of a power plant, is that it insures complete 
combustion of fuel, and consequently eliminates the smoke nuisance. 
This is accomplished by furnishing sufficient air supply, mingling 
the air with volatile gases, maintaining a constant high temperature 
and a uniform supply of fuel carefully regulated to meet the de- 
mand. A coking-arch of fire-brick across the furnace covers the upper 
part of the grate and forms a reverberatory furnace and gas pro- 
ducer, the action of which is to coke the fresh fuel as it enters and 
releases its gases, and these, mingling with the heated air supplied 
in small streams through the perforated tile above the dead-plate, 
are quickly burned in the large combustion chamber above the bed 
of incandescent coke on the lower part of the grate. This method 
of supplying the coal at the front and coolest portion of the furnace, 
presents conditions most favorable for complete and economical com- 
bustion, and the stoker closely resembles a large Argand burner 
in the ease which which it is regulated and in its smokeless com- 
bustion of the hydrocarbons of the coal. 





Linemen’s Pliers. 





The pliers illustrated in the accompanying cut are made by the 
Cincinnati Tool Company, Cincinnati, Ohio, of drop forged tool 
steel. They are 8 inches long and the side cutters have a sharp edge 





PLIERS. 


and high cutting power. The roughened surface of the nose of the 
instrument gives a powerful grip on the work, and altogether the 
tool has the appearance of being of massive construction. It is made 
in two styles, polished and black. 


Cylindrical Pocket Slide Rule. 


—_ 


The instrument illustrated here- 
with was designed with the view 
to securing compactness and ease 
of use. The scales are of the same 
appearance as the upper scales on 
the ordinary 10-in. slide rule, the 
graduations, both in spacing and 
numbering, being exactly the same. 
CYLINDRICAL POCKET SLIDE RULE. This enables any one who is fa- 

miliar with the use of the straight 
slide rule to use this instrument without further instruction. 

The pocket calculator meets the objections to the use of the straight 
rule by its portability, which admits of more frequent use; and its 
scales being of the same character as those in ordinary use, practice 
with either helps in the use of the other. There are only two scales 
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onthe instrument, which is claimed to be an advantage, since there 
are fewer lines and graduations before the eye to distract attention 
from the proper lines; therefore, there is less liability to error in 
reading. The cylindrical form also aids in concentrating attention 
on a particular part of the scale. The two scales, it is stated, are 
sufficient for the operations for which the slide rule is commonly used. 

This instrument is manufactured for Frost & Adams Company, 
37 Cornhill, Boston, Mass. 





Transformer Cutout. 





A new primary switch and cutout manufactured by the General 
Electric Company is made of porcelain and is practically a pole line 
insulator combined with a transformer primary switch and single 
pole cutout; thus the wire may be brought directly from the line to 
the cutout and thence to the transformer without the use of an ad- 
ditional insulator. The cutout consists of stationary terminals with 
clips which make contact with a removable porcelain plug which car- 
ries the fuses. The construction is such that ordinary uncovered fuse 
wire may be used, although this is not recommended because of the 
possibility of improper fusing due to the increased length of wire 
over ordinary practice thus required, which of course materially af- 
fects the carrying capacity of thte fuse. A line of fuses specially con- 
structed for use in this cutout is manufactured. The plug when in- 
serted in the cutout is held securely in position because of the pe- 
culiar design of the contact, and the construction of the handle is 
such as to protect the hand from danger of shock. The cutouts, 
which are illustrated below, are finished in black, thus corresponding 
to the general appearance of the transformers. 





American Electrical Work in France. 





We have had the pleasure of seeing during the past week the 
photograph of some work done in France recently by an old Edison 
man, Mr. Jos. Platky, the chief electrician of Ed. Beraud, the city 
contractor of Lyons. Mr. Platky for fifteen years has upheld the 
interests of the American electrical industry in France and on the 





TRANSFORMER CUTOUT. 


European continent, and his big switchboard for a Lyons theatre is 
an excellent piece of work. 

The switchboard is 2.80 meters in length by 1.70 meters in height, 
and the marble plate of 600 kilos is cut from one block of a thickness 
of 4.cm. In 1901 the city council directed the former wooden switch- 
board of the Grand Opera House to be changed to one of marble, and 
Mr. Augagneur, the mayor of the city, a well-known French elec- 
trician, requested the Beraud works to entrust this work to Mr. 
Platky, who had originally installed the old Edison board. The cost 
of drilling some fourteen hundred holes into the board, which was 
accomplished by hand-drills in about three weeks, and the rough part 
of the changing process amounted to 2,500 francs, and the change 
was accomplished without in any way interrupting the service. 

The switchboard is mounted for general lighting with tri-phase 
current, furnished by the Compagnie de Jonage. Three bars on the 
right side of the board take the continuous current furnished by the 
Compagnie du Gas de Lyon, and light “security lamps,” in case 
of a break-down ofthe general lighting current, provided by the Com- 
pagnie de Jonage. Every one of the 63 lines on this board are con- 
nected to the principal cut-outs. As the board was originally mounted 
with two bus-bars for a voltage of 110 volts another bar was added 
for the purpose of equalizing the current for three-phase. Each phase 


supplies 675 incandescent lamps of 16 cp. 
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Electrical Exhibits at the Charleston Exposition. 





The only manufacturer of electrical apparatus having an extensive 


exhibit at the Charleston Exposition is the General Electric Company, 
whose exhibit occupies the center of Electricity and Machinery Build- 


ing. 


The operating part of this exhibit represents a typical modern rotary 


converter substation. It contains a 500-kw rotary converter, running 
on a 2,300-volt, 60-cycle circuit, and furnishing 500-volt current for 
motors used by the Exposition Company in different parts of the 
grounds. This installation consists of three 185-kw air blast trans- 
formers ; the air being furnished by a standard blower operated by one 
of the company’s induction motors. One of the company’s standard 
railway switchboards is installed. It is of handsomely enameled 
slate and consists of six panels, four of them controlling feeder cir- 
cuits. This converter is so connected that during the rush hours 
500-volt current is supplied to the Charleston Consolidated Rail- 
way, Gas and Electric Company’s feeders for the lines running to 
the Exposition. The company has aimed in its Charleston exhibit 
to show such apparatus as is particularly interesting to people of 
that section and to a certain extent typical of its business in the 
South. Two types of induction motors are shown, both representing 
the company’s work in cotton mills. The Anderson Cotton Mills, at 
Anderson, S. C., use a. peculiar design of induction motor, known as 
the water-cooled—a type which is of considerable interest to engineers 
visiting this exhibit. For general use, however, a standard type of 
induction motor, furnished with two pulleys at each end of the shaft, 
is preferred. A 65-hp motor of this type is shown mounted upon a 
frame. It is fitted with a hand-starting lever, and embodies all of 
the latest features recognized as essential to successful operation in 
the class of work for which it was designed. There are several small 
machines direct-connected to General Electric motors—notably a 
coffee grinder and a meat chopper of patterns extensively used. Two 
of the company’s standard railway motors with one of the well-known 
type “K” controllers was exhibited, one of the motors being thrown 
open to facilitate inspection by visitors. 

A complete line of the company’s arc lamps is shown, most of them 
being in actual operation and provided with densely colored enclosing 
globes and glass casings, a combination which pefmits free examina- 
tion of the mechanism and a close inspection of the arc without 
danger to the eyes. The Electricity and Machinery Building is lighted 
by means of General Electric series alternating system, as are also 
the grounds of the Exposition and the interior of the Auditorium and 
several other buildings. Transformers operating this system about 
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the grounds are located in the Exposition sub-station in the Audi- 
torium. A set of blue Vermont marble panels are shown with a full 
line of General Electric instruments, switches and other switchboard 
devices mounted on them. 

One of the most interesting still exhibits of the Exposition is the 
company’s well-known big model of its factories at Schenectady, 
N. Y., Lynn, Mass., and Harrison, N. J., which is placed directly 





opposite the main entrance on the company’s space in the Electricity 
Building. It is surrounded by artistically grouped photographs and 
displays stands of the company’s small wiring devices and supplies. 





Knife Switches. 





The Reading Gas and Electric Fixture Company, of Reading, 
Pa., is placing on the market a line of knife switches, in the design 
of which the many troubles that have confronted manufacturers 
of high-grade switches, switchboards, panels and tablet boards have 
been dealt with, the result being an article which is claimed to be 
not only useful for first-class installations, but one which is also 
very pleasing and attractive to the eye. 

Two of the points that may be mentioned with respect to con- 
struction are the method employed in fastening the blades and 
handle to the cross bar, so as to make them mechanically secure; 





KNIFE SWITCH. 


and the perfect contact which is secured by guarding the blades into 
their respective contacts after the parts are all assembled. 

The company has recently built and installed some very large 
switchboards, among them being a ten-panel power and lighting 
board for the Carpenter Steel Company, of Reading. The factory 
is under the personal supervision of Mr. Rudolph Miehling, who 
has had an extended experience in the manufacture and installation 
of switches, switchboards, panel and tablet boards. 
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Electrically-Driven Machine Tools. 





We illustrate herewith two interesting large machine tools, built 
by the Niles-Bement-Pond Company at their Philadelphia shops. 
Fig. 1 shows a 72-in. engine lathe driven by a 15-hp Bullock motor. 
The motor in this case is a special one and is built around the 
regular cone shaft. 


By the use of the multi-voltage system it gives 





FIG, I.—72-IN. ENGINE LATHE, 


seven speeds in each direction, and with back gearing to the face 
plate, there are 14 variations to the face plate ranging from three- 
quarters to 43 revolutions per minute. The changes of speed can be 
controlled from the carriage so that the workman does not have to 
leave his cutting tool in order to change the speed. The machine 
illustrated has been built for the Fore River Shipping and Engine 
Building Company’s works, Quincy, Mass. 

Fig. 2 shows a 79-in. double driving wheel lathe, driven by a 7%- 
hp Westinghouse motor. The motor speed is varied by field control 
and by means of clutched gears, the speed of the face plates varying 





FIG. 2.—79-IN. DOUBLE DRIVING-WHEEL LATHE. 


from 46/100 revolutions to 43 revolutions per minute. The feed 
mechanism on this machine is brought down in front of the bed so 
that everything is left clear overhead. The lathe was built for the 
Dunkirk shops of the American Locomotive Company. In the base 
of both machines a very large economy is effected over belt-driving 
by the use of electric power, and besides there is a great gain in 
convenience of operation. 





Cable Fault-Testing Instrument. 





The instrument shown herewith is designed to be used by those 
not having the technical knowledge necessary to make galvano- 
meter tests. With this instrument it is not necessary to know the 
resistance of the cables, the size of the wire, or the voltage of the 
battery used in testing, but simply the length of the cable in feet. 

The fault tester consists of an accurately graded rheostat divided 
into 100 steps, and a sensitive portable D’Arsonval galvanometer with 
a suitable number of cells of dry battery all neatly mounted in one 
case. The whole apparatus is very compact, easily portable, and 
can be used in a man-hole for underground cables, or on a pole for 
aerial cables. 

The method of use is simply one of ratio. An arm moves about 
a circle connecting the galvanometer to any one of the 100 points 
of the rheostat, and to determine the position of a fault it is only 
necessary to move the arm around the circle till it reaches a point 
where there is no deflection of the galvanometer, and then multiply 
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such numbered point by the total length of the cable in feet. For 
example, say that the total length is two miles or 10,560 feet and 
there is a ground on the cable at some point. When a reading of 
the instrument is taken and the galvanometer balances at .58, we 
have 10560 X .58 = 6124.8 feet, showing that the fault is this dis- 
tance from the end or point of observation. 

The galvanometer used with this set is a “Delta” portable test- 





. ; TESTING INSTRUMENT. 


ing galvanometer and can be used in connection with any Wheat- 
stone Bridge set for the determination of high or low resistance, 
or such general work as is performed by high-class instruments 
of this kind. The instrument is manufactured by Foote, Pierson & 
Co., 82.Fulton Street, New York. 


 —— 


Solid Brass Desk Telephones. 





The accompanying illustration represents a new common battery 
and magneto desk set, manufactured by the Eureka Electric Com- 
pany, Chicago, Ill. In the construction of this instrument the base 
and upright are of solid brass and engine-turned. This solidity 
of construction is a protection to the instrument against damage 
in case of accidental fall from the desk or table on which it is 
placed. On this desk set there is mounted the Eureka Company’s 





DESK TELEPHONE, 


regular special receiver with all hard rubber case and solid back, 
special diamond grained carbon transmitter, which latter instrument 
is especially adapted to use on long lines and for common battery 
work. The company furnishes these instruments for both common 
battery and magneto work, with the other usual parts to complete 
the sets, according to requirements. 


NEWS OF THE WEEK. 





Financial Intelligence. 





THE WEEK IN WALL STREET.—Time money closed at 4 per 
cent. for 30 to 90 days and 4 to 4% per cent. for four to six months. 
The hot wave caused a crop scare which was reflected on the stock 
marked, and this, added to the decision of the Supreme Court in 
favor of admitting the State of Washington as a contestant against 
the Northern Securities Company, caused a rush to sell stocks. The 
market, however, stood the deluge very well, and at the end of the 
week there was a much better feeling. United States Steel stocks ex- 
hibited considerable strength toward the close of the week, which had 
a good effect on the rest of the list. Amalgamated Copper also ad- 
vanced, and activity prevailed in industrial stocks, with upward 
tendency. In the traction list, Metropolitan Street Railway is the 
only stock that showed any weakness, closing at 152%, a net loss of 
4 point, after having reached 154%. Brooklyn Rapid Transit closed 
with a net gain of 334 points on transactions of 247,200 shares, the 
closing price being 70%. General Electric advanced to 331% during 
the week, closing at 328—a net gain of 5 points. Westinghouse 
common made a net gain of 5 points, and the Ist preferred 4, closing 
at 227 and 230, respectively. Western Union was weak, closing at 
921%4—a net loss of 2 points. Other closing prices were: American 
District Tel. 38'4—a net gain of 5 points; American Tel. and Cable 
93—a net gain of 1 point; American Telephone and Telegraph 
18334—a net gain of 43%, and Com. Cable 158—a net gain of 6 points. 
Following are the closing quotations of April 29: 

NEW YORK. 
Apr. 22. Apr. 29. 





Apr. 22.Apr. 29. 


American Tel. & Cable.. 93 85 General Electric ........ 326 326% 
American Tel & Tel.... — 180 General Carriage ....... -- 15% 
American Dist. Tel...... — 38 Hudson River Tel....... a 100 
Brooklyn Rapid Transit. 66% 70% Metropolitan Street Ry..152 152% 
Commercial Cable ...... — 150 N. E. Elec. Veh. Trans.. 12% 13% 
BI@Ctric BOSt 2c cicccces 30 35 ES My UR ERs Be BORs Soa 6 - 166 
Electric Boat pfd........ 49 50 Tel. & Tel. Co. America... 4% - 
Electric Lead Reduc’n.. 1% 3% Western Union Tel...... 92% 92% 
Electric Vehicle ........ 3% 7 West. E. & M. Co.......227 224 
Electric Vehicle pfd..... 6% 12% West. E. & M. Co. pfd.. — = 225 
BOSTON. 

Apr. 22. Apr. 29. Apr. 22. Apr. 29. 
American Tel. & Tel.....178 183% Mexican Telephone...... 2 24 
Cumberland Telephone .. — 129 New England Teleph.....1497% 150* 


Westinghouse Elec. ..... — 


Edison Elec. Illum....... ~- —- 
Westinghouse Elec. pfd.. — -—— 


Erie Telephone ......... — -= 
General Electric pfd..... — 326 
PHILADELPHIA. 


Apr. 22. Apr. 29. Apr. 22. Apr. 29. 


American Railways ..... 47 46 Pile. “Traction .sso0 0660 98 07% 
Electric Storage Battery.. 817% 86% Philadelphia Electric ... 5% 5% 
Elec, Storage Batt’y pfd.. — 86% Pa. Electric Vehicle...... — 1% 
Elec. Co. of America..... 7% 7% Pe. DAOC. VE. O66. 600% — 5 


CHICAGO. 


Apr. 22. Apr. 29. Apr. 22. Apr. 29. 


Central Union Telephone. — National Carbon pfd..... 89 gI 
Chicago Edison ........ 168 167 Northwest Elev. com..... — 37% 
Chicago City Ry.......220% 224 Union Traction ........ 214 22% 
Chicago Telep. Co....... ~- — Union Traction pfd..... 58 590% 
National Carbon - 24% 25% * Asked. 


CONSOLIDATING VIRGINIA TROLLEYS.—The Merchants’ 
Trust Company of New York has entered into an agreement by 
which it has become the purchaser of the following Southern com- 
panies: Virginia Electrical Railway and Development Company, 
capital, $1,000,000; Richmond Traction Company, capital $1,000,000 ; 
West Hampton Park Railway Company, capital, $300,000. The pur- 
chasers of the properties already control the Richmond Passenger 
and Power Company, which has a capital of $1,000,000. The con- 
solidation which will follow will embrace all the street railways of 
Richmond, Manchester and Petersburg, and the interurban connect- 
ing lines; all electric-light and power business in the same places; 
water rights of the James and Appomattox Rivers, and large hold- 
ings of real estate, including sites for manufactories. Edward Lang- 
don, of New York, president of the Merchants’ Trust Company; E. 
L. Bemiss, president of the three companies; R. Lancaster Williams, 
acting for the owners, and Randolph Williams, counsel for the three 
companies, were at the conference when the deal was closed. The 
different stocks are to be placed with the International Trust Com- 
pany as depositary. Mr. Langdon said: “There will be a number 
of betterments, and Richmond and other territory served will be 
given facilities unexcelled. This applies not only to street railways, 
but electric-light and power service, which will be supplied econom- 
ically and reliably.” Mr. Langdon added that Fritz Sitterding, presi- 
dent of the Virginia Passenger and Power Company, would be the 
The Richmond Trac- 


executive head of the consolidated properties. 
tion interests will be represented. 














MARCONI WIRELESS TELEGRAPH.—E. Rollins Morse & 
Bro. are offering $1,200,000 of the $6,650,000 capital stock of the 
Marconi Wireless Telegraph Company of America at 65, par value 
100. The circular states that the company has been organized to 
control the Marconi system of wireless telegraphy and all inventions 
and patents relating thereto in the United States of America and 
Cuba, Porto Rico, the Hawaiian Islands, the Philippine Islands, 
Alaska, the Aleutian Islands, and all shipS under the American flag. 
It is the only public issue of stock that will be made. The directors 
of the company are: Wyllis Rossiter Betts, John W. Griggs, ex- 
Attorney General of the United States; Samuel Insull, president of 
the Chicago Edison Company; Commander J. D. J. Kelley, U. S. 
Navy; Eugene H. Lewis, of Eaton & Lewis, lawyer; H. H. McClure, 
of the S. S. McClure Company; Colonel John J. McCook, of Alex- 
ander & Green, lawyers; G. Marconi, E. Rollins Morse, Cyrus J. 
Sedgwick, treasurer of the Hall Signal Company; Loyal L. Smith, 
Spencer Trask. It is now announced that Dr. Pupin has also as- 
signed to the company his “tuning” patents, and will take pay 
partly in cash and partly in stock. 


NEW JERSEY TROLLEYS.—tThe State Board of Assessors re- 
port the 1901 business of the electric and street railway companies of 
New Jersey. The gross receipts of all the lines were $8,137,076, an in- 
crease of $398,688. The companies expended $4,464,513, which was a 
net increase of $84,288. The dividends paid last year were $486,640, 
a decrease of $131,300. The statement shows that the total mileage 
of these companies is 846. The capital stock issued was $81,607,180, 
and the capital stock of this authorization which has been paid in is 
$79,925,180. The total funded debt of these companies is $64,702,500, 
and the other debts amount to $3,079,597. The value of the roads :s 
$152,401,800. There were eight companies that paid a dividend, the 
principal company being the Consolidated Traction, which is 
leased to the North Jersey Traction. The aggregate of the divi- 
dends was $300,000. The other companies paying dividends were 
Asbury Park & Sea Girt, $6,000; Bridgeton & Millville, $4,000; Cam- 
den Horse, $50,000; New Jersey & Hudson, $22,500; Rapid Transit 
of Newark, $59,220; Raritan Traction, $5,000, and Trenton Railway, 
$39,920. 

BIRMINGHAM, ALA., ELECTRICS.—Mr. H. M. Atkinson, who 
engineered the deal by which the Birmingham Railway Light and 
Power Company became sole owner of the electric, power, gas and 
street railway properties at Birmingham, and, with the assistance 
of the Old Colony Trust Company, of Boston, organized the amal- 
gamated company, and floated its bonds, has been elected president 
of the Birmingham Belt Railroad, with Louis P. Pairo, vice-president. 
The Birmingham Belt circles and courses through the city of Bir- 
mingham with side-tracks into practically every industry, acting as 
a local transfer for the trunk lines. Mr. Atkinson’s election means 
the extension of these lines and their betterment. It is generally 
understood that the Birmingham Belt has a close connection with the 
Railway, Light and Power Company. 


DIVIDENDS.—American Light and Traction has declared the 
regular quarterly dividend of 114 per cent. on its preferred stock, 
payable May 15. National Carbon has declared a quarterly dividend 
of 134 per cent. on the preferred, payable May 15. At the regular 
quarterly meeting of the directors of the Allis-Chalmers Company, 
the usual quarterly dividend of 134 per cent. upon the preferred stock 
of the company was declared. The directors of Westinghouse Elec- 
tric have declared the regular 134 per cent. quarterly dividend on the 
assenting stock, payable May 15, New York. Consolidated Gas 
directors have declared the regular quarterly dividend of 2 per cent., 
payable June 16. The American District Telegraph Company has 
declared a semi-annual dividend of 1 per cent., payable May 15. 


MEMPHIS LIGHT AND POWER.—A special dispatch from 
Memphis, Tenn., says: Fifty-one per cent. of the stock of the Mem- 
phis Light and Power Company has been sold to Anthony N. Brady, 
of New York, and C. K. G. Billings, of Chicago. S. T. Carnes, 
president of the company, sold the stock. 


UTICA LIGHT AND POWER.—A syndicate headed by Mr. A. 
N. Brady has acquired the Utica, N. Y., Electric Light and Power 
Company, and is consolidating the gas and electric interests in that 
busy city. 

POTTSVILLE, PA., CONSOLIDATION.—It is stated that the 
gas electrical illuminating interests of Pottsville, Pa., are being 
consolidated with a capital stock of $3,000,000. 
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GENERAL CARRIAGE has been in bad odor and under a re- 
ceivership for some time, but last week trading in the stock attracted 
much attention in Wall Street. Prices went from less than I up to 
15, and stayed: above 10. The company, it is stated, is to be immedi- 
ately reorganized and put in active operation. C. S. Drummond, 
managing director of the British Electric Traction Company of 
London, it is announced, will become the president of the reorganized 
company. It is officially stated that the plan for the rehabilitation 
of the company will not require any assessment on the stock. The 
interests back of the company say that they have formed extensive 
plans for the operation of vehicles in this city and elsewhere, and have 
acquired much property and patent rights which are to be turned 
over to the General Carriage Company, which will at once re- 
establish its business. Contracts were signed last week for the 
transfer of the Hunter patents to the persons interested in the re- 
organization of the General Carriage Company. Joseph H. Hoadley, 
of the International Power Company, who controls the Carriage 
Company, gave out the following statement in regard to the purchase 
of these patents: “We have bought outright all the patents of 
Rudolph M. Hunter, of Philadelphia, a pioneer electrical inventor in 
electric motor power. These patents control the operation of electric 
-motors and batteries .n vehicles by the method known as the series 
parallel control, and no electric vehicles can be successfully operated 
without infringing one or more of these seventy patents. The im- 
portance of this purchase lies in the fact that every manufacturer 
of automobiles will have to pay tribute to the General Carriage Com- 
pany, which will cease to be localized to New York State operations 
and become general in its influence. Mr. Hunter’s inventions date 
back to the early days of electrical work, but his patents still have 
several years to run because, on account of the broad scope of his 
claims, the Patent Office withheld the issue of these patents for many 
years. Exclusive manufacturing rights have been entered into with 
the International Power Company, which will give the General Carri- 
age Company unlimited manufacturing facilities.” 


NEW YORK TUNNEL ROAD.—Articles incorporating the 
Pennsylvania, New York & Long Island Railroad Company have 
just been filed at Albany. It is proposed to construct and operate 
a tunnel railroad, about five miles long, in New York City, to be 
connected with any roads hereafter built, and will thereby form a 
continuous line for the carriage of passengers and property between 
points within and without the city of New York. The road, which 
will be operated by electricity, is to have an approach to the sur- 
face at its eastern terminus. The western terminus will be under 
the waters of the Hudson River on the boundary line between the 
States of New York and New Jersey, at a point of connection with 
the railroad to be organized under the laws of New Jersey, and 
opposite that part of New York City lying between West Thirtieth 
and West Fifty-ninth Sireets. The eastern terminus of the road will 
be at a point of connection with the lines of the Long Island Rail- 
road Company in the Borough of Queens, at Thompson Avenue. 
The capital stock of the company is $20,000,000. Its directors are 
as follows: A. J. Cassatt, Thomas DeWitt Cuyler and C. A. Gris- 
com, of Haverford, Pa.; John P. Green, of Rosemont; Charles E. 
Pugh, of Overbrook; S. M. Prevost and W. A. Barnes, of Phila- 
delphia; Samuel Rea, of Bryn Mawr, and William H. Baldwin, Jr., 
of New York City. 


INDIANAPOLIS TROLLEYS.—Articles of incorporation have 
been filed in the office of the Indiana Secretary of State by the Indi- 
anapolis Northern Traction Company, with a capital stock of $3,500,- 
ooo. The directors named are Charles A. Baldwin, Henry Moore, 
William H. Bloss, Ellis C. Carpenter, Albert S. Richey, Arthur W. 
Brady and Charles Berry, all officers of the Union Traction Com- 
pany. The new organization is a combination of the interests of the 
Central Traction Company, which has been absorbed by the Union 
Traction Company, of which George F. McCulloch is the head, and 
of other interests which have received franchises and rights of way 
through various cities north of Indianapolis. Roads will be built 
by the new company from Indianapolis to Logansport through Tip- 
ton, Kokomo and Peru, and connecting these towns with various 
surrounding cities. The entire system when built will be acquired 
and operated by the Union Traction Company. The amount of 
the securities for the new road has been underwritten by an Eastern 
banking syndicate, and the deal was arranged by President McCul- 
loch, of the Union Traction Company. Work will be commenced 
on the road immediately, and the lines will be put in operation as 
soon as possible. 


ELECTRIC COMPANY OF AMERICA.—The Electric Com- 
pany of America’s annual report shows for the fiscal year ended 
Dec. 31, 1901, net earnings from operation of plants $281,232, and 
profits from other sources $198,954; total income, $480,186. The sur- 
plus over the dividend of 50 cents per share was $174,148. At the 


annual meeting, held in Camden, N. J., the stockholders voted to 
reduce the capital stock from $25,000,000 to $5,000,000, and that the 
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reduction be effected by reducing the par value of the shares from 
$50 to $10 per share, making the stock full-paid and non-assessable. 
To accomplish this purpose, the directors were authorized to use so 
much of the surplus as may be judged advisable. The amount stand- 
ing to the credit of the surplus account on Dec. 31, I90I, was 
$916,194, and it is proposed to credit from this $1.50 per share on the 
amount paid in on the stock,when it is made full-paid 10. There will 
then remain a surplus to credit of profit and loss of about $300,000. 
The company at the close of the fiscal year had $200,000 cash in bank 
and the only current liabilities were $6,597 bills payable. The com- 
parative net profits from operation of plants from January 1, 1902, 
up to March 31, shows an increase of 32 per cent. 


WESTINGHOUSE ELECTRIC.—With regard to the splendid 
rise in this security, the following is credited by the Wall Street 
Journal to a well-informed inside authority: “There is no truth 
in the rumor that Westinghouse and General Electric are to con- 
solidate, but there has been much inter-buying, if I may use the word, 
by stockholders in each company. Harmony is to be the by-word of 
the two companies in the future, and both will be immeasurably bene- 
fited by the absence of competition, especially in the foreign field. 
The fact is that the business of the Westinghouse Company has 
trebled in the last two years and this increase will be sustained. The 
company is now earning at least 40 per cent. on the stock, and has 
accumulated a surplus of over $10,000,000. The control of the com- 
pany now lies in the hands of New York capitalists, and the best 
results are sure to be brought about by these controlling interests. 
Remarkable returns on the present capital, steadily increasing busi- 
ness and unequalled future prospects are the reasons for the recent 
interest in the stock, and the same considerations will hold the stock 
at the present valuation or bring about a further advance.” 


BRONX TROLLEY BONDS.—At White Plains, N. Y., last week 
there was filed with the County Register a mortgage given by the 
Westchester Traction Company to the New York Security and Trust 
Company for $1,500,000. The mortgage is given to secure bonds to 
the same amount, and covers all the trolley lines of the company 
in Westchester County. The money resulting from the bond issue 
is to be used to build new lines and extend existing ones. It is said 
the company will push its way into the Bronx at once to secure con- 
nections with the rapid transit subway and the Manhattan Elevated 
roads, and begin active competition with the Union Railway Com- 
pany, which now has a virtual monopoly of transit facilities in the 
Bronx and Westchester County, as the Westchester Company’s lines 
lack proper terminals. 


SHAWINIGAN BONDS.—At a meeting of the Shawinigan 
Water & Power Company, held at Montreal on April 4th, it was 
decided to make an issue of $3,000,000 of 4% per cent., thirty-year, 
first mortgage gold bonds. The purpose of the issue is to retire the 
present outstanding 5 per cent. bonds to the amount of $1,500,000, 
and to furnish funds for the extension of the company’s operations 
to the city of Montreal. It is stated that the company has made 
satisfactory arrangements covering the disposal of the bonds, and 
that this move on the part of the company would bring in some of 
the largest financial interests in the United States. 


AN OGDENSBURG DEAL.—Chester Snyder, as trustee for a 
syndicate of ten Pennsylvania capitalists, has purchased all the bonds 
of the Ogdensburg, N. Y., street railway, not held by the syndicate, 
at par value, and also paid all outstanding indebtedness, taking full 
control and ownership. G. C. G. Davis, of Easton, Penn., was placed 
in charge as manager. All the stock of the Ogdensburg Gas Com- 
pany is arranged for by the Pennsylvanians, who already hold the 
entire stock of the Ogdensburg Power and Light Company. The 
bonds and indebtedness of these companies represent nearly $300,000. 


THE JOSEPH DIXON CRUCIBLE COMPANY.—The annual 
meeting of the Joseph Dixon Crucible Company, of Jersey City, was 
held last week. The old board of directors was re-elected, and in 
turn re-elected these officers: President, E. F. C. Young; vice-presi- 
dent and treasurer, John A Walker; secretary, George E. Long; 
executive committee, John A. Walker, Joseph D. Bedle and William 
Murray. The financial statement shows that the company has a sur- 
plus of $1,300,000, with outstanding debts of about $37,000, 


LOUISVILLE HOME TELEPHONE.—The Home Telephone 
Company has filed a mortgage for $2,500,000 on its plant in Louis- 
ville, of which $1,000,000 will be put upon the market at once. The 
company expects to begin operations about May 1, and claims to 
have 5,000 subscribers with three-year contracts. The field is already 
occupied by the Cumberland Company, a branch of the Bell Tele- 
phone system. 


PHILADELPHIA BELL.—The stockholders of the Philadelphia 


3ell Telephone Company have voted to increase the capital stock 
from $8,000,000 to $12,000,000. 
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AMERICAN DISTRICT TELEGRAPH.—At the directors’ 
meeting of the American District Telegraph Company last week, 
the resignations of Gen. Thos. T. Eckert, president, and Mr. C. A. 
Tinker, vice-president, were accepted, and Col. R. C. Clowry was 
elected president, and Mr. Wm. H. Taylor, vice-president. 


Commercial Intelligence. 





THE WEEK IN TRADE.—Dealings and speculation during the 
week are reported by the mercantile agencies as having been of a 
very full volume for this season of the year, despite the irregularities 
in weather conditions and extreme temperatures. The hot wave in 
a large part of the country relieved the retail demand of the retard- 
ing effect of the backward weather, while in the Northwest snow 
and rain checked retail trade distribution. Among the industries 
activity has remained as great as heretofore, and the labor situ- 
ation is somewhat improved, particularly in the building and allied 
trades, which report great activity prevailing. The anxiety and de- 
sire to get supplies of crude material in iron and steel is almost as 
great as ever. Prices for pig are higher at all centers, and high 
premiums for prompt deliveries of Bessemer are still paid. Finished 
materials are in increased demand, and very heavy orders for struc- 
tural material are being placed. Large shipments of Canadian steel 
billets are reported as arranged for. The market for copper was 
quiet, various transactions being reported but none of large volume. 
Prices are somewhat lower, the latest quotations being 1174 @ I2c. 
for Lake, 111%4 @11%c. for electrolytic in cakes, wire bars and in- 
gots, 11144 @113¢e. in cathodes and 11344 @11%c. for casting stock. 
The business failures for the week, as reported by Bradstreet’s, 
numbered 181, as against 193 the week previous, and 214 the same 
week last year. 


EXPORTS OF ELECTRICAL MATERIALS.—The following 
are the exports of electrical materials and machinery from the port 
of New York for the week ended April 14: Antwerp—i9 pkgs. 
material, $674; 3 pkgs. machinery, $665. British West Indies—63 
pkgs. material, $415. Berlin—3 pkgs. material, $134. Bremen—2 
pkgs. machinery, $90; 3 pkgs. material, $100. British Australasia— 
323 pkgs. material, $15,603; 13 pkgs. machinery, $808. British East 
Indies—4 pkgs. machinery, $300; 24 pkgs. material, $1,791; 64 pkgs. 
material, $1,875; 14 pkgs. machinery, $1,320. Brussels—2 pkgs. 
material, $87. Central America—3 pkgs. material, $642; 1 pkg. 
material, $33. Constantinople—1 pkg. material, $6. China—8 pkgs. 
material, $71. Cuba—2 pkgs. machinery, $51; 6 pkgs. material, 
$155. Egypt—1 pkg. machinery, $48. Glasgow—4 pkgs. material, 
$203. Hamburg—3 pkgs. machinery, $130; 36 pkgs. material, $1,484. 
Havre—z2o pkgs. machinery, $2,100; 16 pkgs. material, $684. Hayti— 
6 pkgs. material, $85; 86 pkgs. material, $4,610. Liverpool—172 
pkgs. machinery, $10,196; 67 pkgs. material, $2,612. London—So 
pkgs. machinery, $15,155; 144 pkgs. material, $6,712. Marseilles— 
20 pkgs. material, $500; 605 pkgs. machinery, $58,902; 45 pkgs. ma- 
terial, $1,775. Mexico—37 pkgs. material, $1,110; 9 pkgs. machinery, 
$1,625. Malta—2 pkgs. machinery, $213. Portugese Possessions 
in Africa—1 pkg. goods, $75. Peru—71 pkgs. material, $4,955. 
Southampton—8 pkgs. material, $1,369; 248 pkgs. machinery, $2,915. 
St. Petersburg—12 pkgs. machinery, $1,310. U.S. Colombia—2 pkgs. 
material, $25; 5 pkgs. material, $109. The following are the 
exports of electrical material and machinery from the port 
of New York for the week ended April 22: Antwerp—30 pkgs. ma- 
terial, $1,280; 3 pkgs. machinery, $2,445. Argentine Republic—4o 
pkgs. material, $325. Athens—14 pkgs. material, $250; British East 
Indies—15 pkgs. machinery, $1,457; 51 pkgs. material, $2,490. British 
Guiana—23 pkgs. material, $228. Berlin—17 pkgs. machinery, $5,270; 
2 pkgs. material, $43. Brazil—17 pkgs. machinery, $7,813; 57 pkgs. 
material, $4,932. British Possessions in Africa—1 pkg. machinery, 
$970; 236 pkgs. material, $12,117. British Australasia—82 pkgs. ma- 
chinery, $5,025; 100 pkgs. material, $2,670. Bradford—16 pkgs. ma- 
terial, $75 Bale—16 pkgs. material, 537. Bergen—4 pkgs. ma- 
chinery, $150; 3 pkgs. material, $150. Balboa—1 pkg. material, $20. 
Bremen—17 pkgs. material, $1,147. British West Indies—85 pkgs. 
material, $1,609. Cuba—164 pkgs. material, $2,196. Chili—54 pkgs. 
material, $1,324; 2 pkgs. machinery, $387. China—sg pkgs. material, 
$1,350. Copenhagen—1 pkg. machinery, $45. Central America—3 
pkgs. material, $60; 4 pkgs. machinery, $121. Genoa—6 pkgs. ma- 
terial, $200. Gijon—3 pkgs. material, $70. Hamburg—s pkgs. ma- 
chinery, $5,000; 73 pkgs. material, $5,482. Havre—22 pkgs. machin- 
ery, $081; 39 pkgs. material, $841. Japan—r11 pkgs. material, $2,552. 
London—76 pkgs. insulated cable, $25,165; 132 pkgs. machinery, 
$7,102; 93 pkgs. material, $3,123. Liverpool—1os5 pkgs. machinery, 
$10,085; 50 pkgs. material, $2,143; 4 pkgs. copper wire, $1,340; 54 
pkgs. copper wire, $2,100; 77 pkgs. copper wire, $6,650. Marseilles 
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—7 pkgs. material, $500. Manchester—254 pkgs. machinery, $27,575; 
7 pkgs. material, $406. Mexico—104 pkgs. material, $464; 20 pkgs. 
machinery, $7,500. New Zealand—3 pkgs. material, $51; 20 pkgs. 
wire, $440. Naples—13 pkgs. machinery, $1,250. New Castle—2 
pkgs. material, $35; 10 pkgs. machinery, $800. Philippines—69 pkgs. 
material, $3,147. Peru—53 pkgs. material, $2,309. Rotterdam—1 
pkg. machinery, $200. St. Petersburg—31 pkgs. machinery, $9,220. 
San Domingo—6 pkgs. material, $30. Swansea— 5 pkgs. material, 
$340. Southampton—9g pkgs. material, $324. U. S. Colombia—11 
pkgs. machinery, $225; 1 pkg. wire, $140; 59 pkgs. material, $1,731. 
Venezuela—36 pkgs. material, $687; 10 pkgs. machinery, $117. 
Vienna—1 pkg. machinery, $45. 


THE HAINES & NOYES CO., through its private telephone de- 
partment, closed up last week the following large contracts: Tele- 
phone system for A. B. Dick & Co., Chicago, manufacturers of the 
Edison Mimeograph; Inter-communicating telephone system for Mr. 
Royal C. Vilas’ summer home on the St. Lawrence River; telephone 
system for the Central Union Life Insurance Company, Chicago; 
for Mr. Frank Hibbard’s residence, Lake Front, Ill.; for the St. 
Anne’s Hospital, Chicago; for the Oley Valley Electric Ry. Co., 
Reading, Pa. The Haines & Noyes Co. has also closed five contracts 
for large apartment house telephone systems in Evanston, Chicago, 
etc. Through its agents in Kansas City, W. T. Osborn & Co., it 
has just equipped the Wheeler apartment building in that city with 
45 telephones and annunciator switchboard. The Haines & Noyes 
Co. has also closed a contract with the Board of Education, Chicago, 
tor a number of telephones. 


THE FIRST CEMENT PLANT IN CANADA to be operated 
by electric power is that of the National Portland Cement Com- 
pany, at Durham, Ontario. All of the cement-making machinery in 
this plant will be driven by induction motors supplied with current 
by two Westinghouse 450-kw three-phase alternators. These ma- 
chines are of the engine type with revolving fields, and run at 125 
r. p. m., 3,000 alternations and 600 volts. Two exciting units are 
provided, one consisting of a 62!4-kw, 125 volt, engine type, direct- 
connected generator, direct-connected to an automatic engine, and 
the other of a 5614-kw machine coupled to an induction motor. The 
output of the exciters will be used not only for exciting the fields 
of the alternating-current generators, but also for arc and incan- 
descent lighting throughout the works and grounds. The Westing- 
house Company also furnishes the 8-panel switchboard and instru- 
ments. 


SALES OF ROTARY CONVERTERS.—Two rotary converters 
of 300 kw each have recently been purchased by tne Manchester, 
N. H., Traction Light and Power Company from the Westinghouse 
Electric and Manufacturing Company. They will be located at 
Hooksett, N. H., and will deliver power for the operation of the 
Concord and Manchester branch of the Boston & Maine Railroad, 
this road having entered into a contract for power with the Man- 
chester Traction Light and Power Company. The machines are to 
be supplied with three-phase alternating current, and will deliver 
direct current at 600 volts. The Westinghouse Company has also 
recently sold two rotary converters to the South Covington and 
Cincinnati Street Railway Company, one being of 200-kw capacity 
and the other of 400-kw capacity. 


VALVES FOR CENTRAL STATIONS.—The Cleveland Elec- 
tric Railway Company has awarded a contract to The Foster En- 
gineering Company, of Newark, N. J., for four 8-in. non-return 
stop valves. In connection with the equipment of its new Riverside 
station, the New York Edison Company has placed orders with 
the same concern for one 8-in. and four 10-in. combination valves, 
and two 8-in. and one Io-in. non-return stop valve. 


THE SALEM ELECTRIC LIGHTING COMPANY, Salem, 
Mass., has contracted with S. B. Condit, Jr., & Co., Boston, for a 
new alternating high-potential switchboard for its plant. This switch- 
board will have 20 panels and will be 56 feet 4 inches in length; it 
will be equipped throughout with Elden alternating, oil-type circuit 
breakers and switches. The company will build a fire-proof addition 
to its plant in which to erect this board. 


PLANT FOR HONOLULU.—The Wagner-Bullock Electric 
Manufacturing Company’s San Francisco agents have closed con- 
tracts for an electric power plant for the Von Hamm-Young Hotel 
Building in Honolulu, H. I. There will be two 100-kw generators 
and one 40-kw. Each of the machines will be direct-connected to a 
Union Iron Works engine. 


LIGHTING PLANT FOR TOOELE, UTAH.—The Clark Elec- 
tric Power Company, of Tooele, Utah,-has closed contracts with the 
General Electric Company for a 400-hp electric light and power plant. 
It will be a water-power system, operated by impulse wheels supplied 
with water from two pipe lines. 
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STEAM TURBINES FOR LONDON RAILWAYS.—Steam 
turbines are, as already noted, to be adopted in the electric gener- 
ating station to be built for the Metropolitan Railway Company of 
London, the contract having just been given to the British Westing- 
house Electric and Manufacturing Company, of Manchester. The 
latter are now filling a similar contract for the Metropolitan District 
Electric Traction Company, and as there will be a general similarity 
in the two stations, it will be easy to arrange for connecting the 
two and making them interchangeable, as far as the supply of cur- 
rent is concerned, which feature was required by the terms of the 
franchise of the two roads. The Metropolitan power station will 
be located at Neasden, in the northwest of London, and will con- 
tain three sets of 3,500-kw capacity each. The Chelsea station of 
the Metropolitan District Railway will contain four sets of 5,000 kw 
each. The electrical machinery for both stations will also be supplied 
by the Westinghouse Company. The current will be three-phase 
alternating and of 10,000 volts, to be transformed in substations to 
direct-current for use in the car motors. It will be remembered that 
the matter of equipping the Metropolitan road electrically was the 
cause of a long and hard-fought battle before a court of arbitration 
between the Ganz polyphase and the American direct-current sys- 
tems of working. The latter finally triumphed, being espoused by 
the District Railway under the leadership of Mr. Charles T. Yerkes. 
The steam for the immense steam turbines in the District and Metro- 
politan plants will be generated in water-tube boilers. The aggre- 
gate power of the two plants will be 30,500 kilowatts. 


EXTENSION OF WESTINGHOUSE WORKS.—tThe Westing- 
house Electric and Manufacturing Company will begin immediately 
the construction of new buildings at East Pittsburg, which will 
greatly increase the size of their works. The new buildings will be 
known as the “east extension,’ and the plans for them were made 
two years ago, when it was seen that the natural development of 
this company’s business would, about this time, make the additions 
necessary. The plans also require the building of a river wall along 
the banks of the Turtle Creek, from a point near Turtle Creek 
Station, to Brinton Station, below the works of The Westinghouse 
Machine Company. Arrangements have also been entered into with 
the Pennsylvania Railraad whereby a special railroad line will be 
built from East Pittsburg to the new Westinghouse foundries, 
which are now being established at the town of Stewart, several 
miles to the east. This railroad will be built for the exclusive use 
of the Westinghouse companies. The construction of this large 
undertaking has been entrusted to James Stewart & Company, of 
Pittsburg, St. Louis and New Orleans, whose remarkable achieve- 
ments in erecting, in record time, the new Westinghouse Electric 
works at Manchester, England, have for several months been the 
theme of general attention in the English and American press. 


SALES OF IDEAL ENGINES.—Among the recent sales of Ideal 
engines by A. L. Ide & Sons, Springfield, Ill., are the following: one 
15—22 x 16d. c., City of Rochester, Minn.; one 13 x 14d. c., Standard 
Brewery, Chicago; one 12 x 12 d. c., Grand Hotel, Yokohama; one 13 
—22x 16 d.c., N. W. Malleable Iron Works, Milwaukee; one 16 x 14 
d. c., Ill. Asylum for F. M. C., Lincoln; one 24 x 20 d. c., Springfield 
Electric Light & Power Co., Springfield, Ill.; one 18 x 16 d. c., Spring- 
field Electric Light & Power Co., Springfield, Ill.; one 11 x 12 d. c., 
Ferguson-McKinney D. G. Co., St. Louis, Mo.; two 11—18 x 14d. ¢., 
Ferguson-McKinney D. G. Co., St. Louis, Mo.; one 12 x 12 belted, 
Hamm Brewery, St. Paul; one 14 x 14 d. c., Hyde Park Hotel, Chi- 
cago; one 11—18 x 14d. c., Wilson Bros., Chicago; one 15—22 x 16 
d. c., Wilson Bros., Chicago; one 14 x 14 d. c., Carthage Electric 
Light Co., Carthage, III. ; one 18—14 x 10 belted, L. F. Madison, North- 
wood, Ia.; one 16—24 x 18 d. c., Hall Building, Kansas City, Mo.; 
one 16 x 14 d. c., Farrand Organ Co., Detroit, Mich.; one 13 x 14 
d. c., Ludlow-Saylor Wire Co., St. Louis, Mo.; one 17 x 16d. c., 
Sattley Mfg. Co., Springfield, Ill.; three 15 x 14 d. c., Washington 
University, St. Louis, for Administration Buildings, World’s Fair, 
1903 ; One 14—22 x 16 belted, Postum Cereal Co., Battle Creek, Mich. ; 
two 13 x 12 d.c., Wagner El. Mfg. Co., St. Louis, Mo. 


NATIONAL ELECTRIC LAMP WORKS.—The famous old 
Brush Electric Works, in Cleveland, long disused for electrical pur- 
poses, have passed into the hands of the National Electric Lamp Com- 
pany, the deed covering the entire property, machinery, etc. The 
new owners will begin improvements on May 1. Their possession 
is conditioned upon the different leases, and as fast as these can be 
arranged, the site will be vacated to the new owners to leave the 
way clear to occupancy for the manufacture of incandescent lamps 
on a large scale. The first improvements will be begun on May 1, 
when a large four-story office building will be erected to take the 
place of one of the present buildings and furnish quarters for the 
general offices of the company. Some of the buildings will be left 
standing, others will be remodeled, while still others will be torn 
down and replaced with structures suitable for the purposes of the 
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company. It is proposed by the new owners to build one plant for 
the manufacture of glass globes for the incandescent lamps. The 
change is one of the largest single transactions of realty property 
to be made in Cleveland for some time. 


ANOTHER LARGE MEXICAN WATER-POWER PROJECT. 
—F. S. Pearson, consulting engineer of the Metropolitan Street 
Railway, together with other prominent Americans or Canadians, is 
interested in a project to construct large water-power plants for 
the purpose of generating electricity for use in the City of Mexico. 
Plants having a capacity of 40,000 hp are to be built at the Falls of 
Necasca, near Huatchinango, about 90 miles from the Mexican 
capital. Power will be derived from two falls, each having a head 
of 1,200 feet. Construction will begin in July. Mr. Hugh L. Cooper, 
formerly of the Stilwell-Bierce & Smith-Vaile Company, who re- 
cently constructed the large hydraulic plant for the Sao Paulo Tram- 
way, Light and Power Company, at Sao Paulo, Brazil, is now in 
Mexico on the project. It will be recalled that Mr. Pearson and 
his associates have also secured a franchise to supply the City of 
Puebla with electric power. 


THE ELECTRIC STORAGE BATTERY COMPANY, of Phila- 
delphia, has recently closed contracts for the installation of chloride 
accumulators with the Edison Electric Illuminating Company, of 
Brooklyn; Detroit United Railway; Kansas City & Leavenworth 
Railroad Company; Wolvin Building, Duluth; Society for Crippled 
Children Hospital; residences of Alfred Gwynne Vanderbilt, New- 
port; C. Ledyard Blair, Far Hills, N. J.; Bayard Thayer, Lancas- 
ter, Mass., and R. B. Angus, Sinneville, Quebec. They have also 
contracted for an increase in the plants of the Peekskill Traction 
Company; Union Station, Brooklyn, and the residence plant of 
J. D. Rockefeller; andare also installing batteries in several yatch 
plants. 


BUCKEYE ENGINES.—Among the recent orders received by 
the Buckeye Engine Company, Salem, O., through its New York 
office, are the following: The California & Arizona Mining Company 
has requisitioned for a 12x22x18-inch tandem engine to be direct- 
connected to a 125-kw capacity generator. The St. Louis Portland 
Cement Company, of St. Louis, Mo., is to be supplied with two 
144%4x25x2I-inch for direct connection with generators of 150-kw 
capacity. The New Orleans Postoffice, now under construction, is 
to be installed with three simple engines, 11x14-inch, to be direct- 
connected to 60-kw generators, and theNantucket Malleable Iron 
Works, of Wallingford, Conn., are to be equipped with a 1514x261%4x 
27-inch cross compound condensing engine to be direct-connected 
to a 200-kw generator. 


PROPOSALS FOR ELECTRIC PUMP AT MONTREAL.— 
U. S. Commercial Agent F. S. S. Johnson writes from Stanbridge, 
Can., April 7, 1902: An opportunity presents itself to our manu- 
facturers to compete with Canadians in proposals for an electric 
power pump for the Montreal waterworks. Tenders for the electric 
pumping engine will be received up to noon on Tuesday, May 6th, 
at the office of the city clerk, City Hall, Montreal, for the erection 
at the high level station of a 5,000,000-imperial-gallon pumping en- 
gine, to be driven by electricity against a pressure of 26 pounds per 
square inch. 


OMAHA-DES MOINES TROLLEY.—The Creston (Iowa) 
Electric Railway, Light, Heat and Power Company has kegun work 
on the line from Creston to Winterset, Ia., a distance of 40 miles. 
It is the ultimate intention of the builders to extend from the eastern 
end to Des Moines, and from the western to Omaha, making a direct 
road between the two cities. The cars used will be the same size 
as ordinary railway coaches, and will run 45 miles per hour. The 
work will be completed before the end of the year. Bonds to con- 
struct the line have been sold in New York. 


THE GOULD STORAGE BATTERY COMPANY reports the 
closing of the contract for the second battery for the Pittsburg, Mc- 
Keesport & Connellsville Railroad, Pittsburg, Pa., to be installed at 
the Connellsville Station. This is a duplicate of the battery at the 
Uniontown Station of the same road, and has a capacity of 171 kw. 
It will be used for the present as a floating battery on the direct- 
current system. The contract calls for the increase up to 212-kw 
plate capacity and 318-kw tank capacity, when it will be used in 
connection with rotary converters. 


ELECTRIC POWER IN RAILROAD SHOPS.—The Michigan 
Central Railway Company is introducing electric power into its 
shops at Jackson, Mich. Three engines, aggregating 800 hp, pur- 
chased from the Ball Engine Company, Erie, Pa., furnish the power. 
These engines will be direct-connected to alternating generators 
running in parallel, and will be supplied with synchronizing devices 
for changing speed while in operation. 
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THE TELEPHONE. 


PUEBLO, COLO.—Extensive plans for improvements have been made by 
the Colorado Telephone Company, which practically means a rebuilding of the 
system here. 

MT. CARROLL, ILL.—The Carroll County Telephone Company has placed 
a contract with the Kellogg Switchboard and Supply Company for a 3oo-line 
magneto, self-restoring, drop board. 

LACON, ILL.—The Pekin Telephone Company has placed a contract with 
the Kellogg Switchboard and Supply Company for a 300-line magneto, self- 
registering drop board. 

MACOMB, ILL.—R. D. Robinson and E. J. King have secured a franchise 
from the city council to establish a telephone exchange in this city. 

WELDON, ILL.—A franchise has been asked by the Farm and City Tele- 
phone Company to build and operate an exchange in Weldon. 

CHILLICOTHE, ILL.—The People’s Telephone Company has increased its 
capital stock from $4,000 to $10,000. 

INDIANAPOLIS, IND.—The Union Stock Yards firms recently took con- 
certed action and appointed a committee to present grievances before the local 
management of the Central Union Telephone Company. The grievance asserted 
that the toll charges of the company should be reduced. Objection was also 
made to the practice of charging for overtime on long-distance calls, the patron 
firms contending that the amount of their monthly business was sufficiently large 
to warrant an occasional infraction of the time limit without extra pay. The 
demands, however, were turned down by the company. On receipt of this report 
by the committee the commission firms individually wrote notices to the com- 
pany ordering it to take its instruments from their offices and are now awaiting 
developments. The order affects a hundred or more telephones. 


NEW CASTLE, IND.—Mr. E. G. Matthews, of Cleveland, Ohio, sold to Mr. 
McDorman the plant of the New Castle Telephone Company. C. O. Phelps and 
E. H. Brubaker, joint owners with Matthews, objected to the sale of their in- 
terests, and before the situation was adjusted it is alleged that Matthews sold 
the plant again to Mr. Faulkner, of Dunkirk. McDorman now brings suit to 
enforce specific performance of contract in first sale, demanding that Faulkner 


“turn the plant over to him, and that the work of construction cease until the 


matter is settled. 

ALEXANDRIA, IND.—The Gas Belt Construction Company has placed a 
contract with the Kellogg Switchboard and Supply Company for a 1,200-line 
common battery switchboard with all necessary apparatus. 

MUNCIE, IND.—The Gas Belt Construction Company has placed a con- 
tract with the Kellogg Switchboard and Supply Company for a 3,o00-line com- 
mon battery switchboard with all necessary apparatus. 

ELMWOOD, IND.—The Gas Belt Construction Company has placed a con- 
tract with the Kellogg Switchboard and Supply Company for an 1,800-line com- 
mon switchboard with all necessary apparatus. 

PENDLETON, IND.—The Anderson FaJjl Creek Rural Telephone Company 
was recently incorporated and is negotiating with the Central Union and the 
Anderson companies for switch privileges. 

INDIANAPOLIS, IND.—The Farmers’ Telephone Company is now building 
its projected lines throughout the northern part of Indiana County, from Deck- 
er’s Point to Rochester Mills, etc. 

PHILADELPHIA, IND.—The Philadelphia Farmers’ Telephone Company has 
filed articles of incorporation here. It has a capital stock of $5,000. 

PLAINFIELD, IND.—The directors of the Plainfield Telephone Company 
will increase the capital stock from $10,000 to $25,000. 

BLOUNTSVILLE, IND.—The Blountsville Telephone Company has been 
incorporated with a capital stock of $1,200. 

CARLISLE, IND.—The Carlisle Co-operative Telephone Company has been 
incorporated with a capital stock of $10,000. 

SHAMBAUGH, IOWA.—A telephone system has been organized to extend 
from Shambaugh to Braddyville, to be called the Norseman Valley line. Marion 
F. Nicholis is temporary president. 

DAVENPORT, IOWA.—The American Telephone and Telegraph Company 
is about to make arrangements for the construction of a line from Davenport 
to Hannibal, Mo. 

CLARION, IOWA.—It is reported that 75 miles of rural telephone lines will 
be built this season, connecting with the Clarion exchange. 

DES MOINES, 1OWA.—The Larchwood Telephone Company, with a capital 
of $1,500, has been incorporated by J. M. Hoggardt and others. 

DES MOINES, IOWA.—The Kingsley Telephone Company has been incor- 
porated by J. C. Cotrell and others. Capital, $2,500. 

GRIMES, IOWA.—The Farm Mutual Telephone Company, capital $20,000, 
has been incorporated by B. S. Prunty and others. 

GUTHRIE CENTER, IOWA.—The Mutual Telephone Company has been 
granted a franchise in this place. 

PARKSTON, IOWA.—The Parkston Telephone Company has incorporated 
with a capital of $2,500. 

ACKLEY, IOWA.—The Cedar Valley Telephone Company is inaugurating 
a local exchange here. 

LORIMER, ILOWA.—The Southern Iowa Telephone Company is putting in 
an exchange here. 

WILTON, IOWA.—The Wilton Telephone Company will erect a new toll 


line to Muscatine. 
HURON, KAN.—The farmers in this neighborhood are constructing and 


installing a rural telephone system. 


. 
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PORTLAND, ME.—The Half-Moon Telephone Company has been incor- 
porated with a capital of $10,000. E, J. Vose, of Knox, is president, and Will- 
iam Farwell, of Thorndike, treasurer. 

DETROIT, MICH.—The Co-operative Telephone Company has decided to 
drop all further negotiations with the People’s Company and to accept bids for 
putting in its proposed new plant. 

DETROIT, MICH.—The city council of Ironwood has been asked for a 
franchise for an independent telephone exchange. It is likely that the appli- 
cation will be granted. 

MARSHALL, MICH.—The Marshall Telephone Company has filed articles 
of incorporation, with $15,000 capital. 

LAKEFIELD, MINN.—The Lakefield Telephone Company has filed articles 
of incorporation with a capital stock of $3,000. 

FARIBAULT, MINN.—tThe Citizens’ Telephone Company has been sold to 
the Northwestern Telephone Company. 

McINTOSH, MINN.—Anton Jensen has been granted permission to install a 
local telephone system. 

BILLINGS, MONT.—Another local telephone system will be constructed in 
Billings by the Montana and Wyoming Telephone Company, in accordance with 
the franchise granted it by the city council. 

OMAHA, NEB.—The Independent Telephone Company will ask to incorpor- 
ate the Omaha and Council Bluffs Telephone and Telegraph Company, for the 
construction of independent telephone systems. 

LINCOLN, NEB.—The Beaver Valley Telephone Company has incorporated 
with a capital stock of $5,000. 

OMAHA, NEB.—The Nebraska Telephone Company will spend $150,000 in 
bettering the service, including a new switchboard. 

ROSELLE, N. J.—The New York and New yersey Telephone Company is 
arranging for the installation of the telephone exchange in Roselle. 

CANTON, OHIO.—The Everett-Moore syndicate has effected an agree- 
ment with the local stockholders of the Stark County Telephone Company, 
whereby the latter will furnish immediate funds to carry out needed exten- 
sions, which will be made at once. The directors of the company have an- 
nounced that an additional board, giving accommodations for 1,700 new sub- 
scribers, has been ordered, and will be installed as soon as possible. From the 
manner in which subscriptions are coming in, it is expected there will be fully 
3,000 subscribers in the city, besides several hundred who are awaiting the 
construction of long-promised country lines. 

DAYTON, OHIO.—The Dayton Home Telephone Company, recently sold 
by the Federal Telephone Company, is now in the hands of Dayton and Colum- 
bus people. Work on the conduit system is to be pushed at once, and an 
exchange building is to be erected at Fourth and Jefferson Streets. The com- 
pany has over 4,000 contracts for telephones, 

BATAVIA, OHIO.—The Citizens’ Telephone Company has made connec- 
tion with the lines of the United States Telephone Company, thus securing 
long distance service for its subscribers. The company has nearly 600 sub- 
scribers in Clermont County, and the system is rapidly being extended to every 
portion of the county. 

HICKSVILLE, OHIO.—The Hicksville Telephone Company has completed 
arrangements whereby its subscribers can talk, free of charge, with Fountain 
Chapel and Antwerp. A new line is to be built to McCormack’s Corners, con- 
necting a number of farmers. The exchange has 175 subscribers, and is making 
good gains. 

TOLEDO, OHIO.—Representatives of the Putnam County Telephone Com- 
pany, the Northwestern Telephone Company and the Napoleon Home Telephone 
Company held a conference with representatives of the Toledo Home Tele- 
phone Company, a few days ago, relative to toll lines and farmer line rates. 


NAPOLEON, OHIO.—The mutual telephone companies of Henry County 
and the Napoleon Home Telephone Company held a meeting at Malinta, a few 
days ago, with a view to consolidating the systems. The matter is under con- 
sideration by the various interests. 

MANSFIELD, OHIO.—The Star Telephone Company is building lines to 
Pleasant Valley and Germany, connecting up a number of farmers in these 
districts. The company has 600 telephones in Mansfield. 

VENEDOCIA, OHIO.—The Jennings Telephone Company has placed a con- 
tract with the Kellogg Switchboard and Supply Company for a 1o00-line magneto 
self-restoring drop board. 

WASHINGTON, PA.—E. B. Throckmorton has sold one-half interest in 
the Standard Telephone to James R. Throckmorton for $30,000. It will now 
be known as the Standard Telephone Company. 

CHIPPEWA FALLS, WIS.—The Chippewa County Telephone Company is 
extending its line to Cadott, to connect with the Cadott Telephone Company’s 
line, which reaches Boyd, Cadott and Stanley. The Badger State Telephone 
Company, which has a terminal at Thorp, will extend its line to Stanley this 
summer, and connect with the Cadott company’s line. This will connect this 
city with Marshfield, Abbotsford, Greenwood and Neillsville. 

BLOOMER, WIS.—The Bloomer Telephone Company, at its annual meet- 
ing, increased the capitalization from $2,000 to $8,000. New lines will be built 
to Cook’s Valley, Sand Creek and Cartwright. Officers elected are: President, 
A. T. Newman; vice-president, Wm. Newton; secretary, H. Lebiles, Jr.; treas- 
urer, W. E. Sketch; director, three years, Dr. C. B. Ackley. 

OSHKOSH, WIS.—Application has been filed by the Oshkosh Telephone 
Company asking for a franchise for an independent telephone line in this city. 
An underground system is to be used. A. B. Ferdinand, of Milwaukee, is the 
promoter. 


MADISON, WIS.—The Bangor Independent Telephone Company has filed 
articles of incorporation here. It has a capital stock of $5,000. 


EAU CLAIRE, WIS.—The Wisconsin and Minnesota Telegraph and Tele- 
phone Company will install a new telephone system here. 
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CHIPPEWA FALLS, WIS.—The Wisconsin Telephone Company will rebuild 
its system in this city. 

ORFORDVILLE, WIS.—The Orfordville Telephone Company has been in- 
corporated with a capital of $10,000. 





ELECTRIC LIGHT AND POWER. 


BIRMINGHAM, ALA.—The Warrior River Light and Power Company, 
capital $1,000,000, has been incorporated by R. R. Zell, John L. Burns and others, 
The purpose is to utilize the power of the Warrior River for the generation of 
electric power and the operation of a street car system connecting Birmingham 
with Ensley, Pratt City, Bessemer and other outlying industrial points. 


SAN FRANCISCO, CALIF.—There is strong talk of the final construction 
of the McCloud River Electrical Power Company’s proposed plant in Shasta 
County, Calif. The original project was promoted by A. F. Johns and turned 
out disastrously, work having been suspended nine months ago for lack of 
money to pay for the machinery that had been constructed for the plant. The 
water wheels are stored near the power site. Geo. H. Proctor and Lord Thur- 
low, who recently came West to exploit the proposed Eureka & Eastern Rail- 
road, are associated with A. F. Johns in the company, which was recently incor- 
porated. They claim to have money provided for paying some of the debts of 
the original concern and to construct a 5-000 horse power electric transmission 
plant and a 75-mile pole line. It is proposed to transmit electric power from 
the plant on the McCloud River to Red Bluff, taking in Bully Hill, Kennett, 
Copley, Keswick, Redding, Corning, and Willows. The projectors have spoken 
of encouraging new industries by furnishing free power for a time. 

SAN FRANCISCO, CALIF.—The California Central Gas & Electric Com- 
pany, which distributes the current from the Bay Counties Power Company’s 
transmission line, is making propositions to the authorities of numerous towns 
to operate municipal water works plants by electric motors. The Marysville 
water works is operated on this plan. Woodland has closed a contract, and Napa 


and Chico are considering the question. The company has offered to install a . 


1,000,000-gallon pumping plant, driven by an electric motor and to furnish 
power for two years at a specified rate. At the end of that time the plant will 
become the property of the city. 

SAN FRANCISCO, CALIF.—The plans for the proposed electric power 
plant at La Grange are being perfected by a company including Col. J. E. 
Doolittle and Alexander Brown. The La Grange Ditch and water rights to 
2,000 in, of water have been bonded, and it is intended to begin construction 
of the plant this summer. The members of the company will dredge the 
Tuolumne River on a large scale for gold. Electric current will be transmitted 
for lighting and for power to the mines of Calaveras, Tuolumne and Mariposa 
counties. 

SAN FRANCISCO, CALIF.—The Lytle Creek Power Company, which has 
been incorporated in San Bernardino County, Calif., with a capital stock of 
$200,000, will issue $150,000 in jo-year 5-per-cent gold bonds, for equipping 
the power plant. The power house will be located in the Lytle Creek canyon. 
A contract has been secured to furnish the city of Riverside with 300 horse 
power, at $75 per horse power per year. The officers of the company are: J. L. 
Campbell, president; H. T. Hays, cashier; Chas. L. Allison, secretary. 


SAN FRANCISCO, CALIF.—The Suburban Electric Company, which dis- 
tributes the current of the Standard Electric Company south of Oakland, will 
increase the equipment of the local electric light plant in Haywards. An ad- 
ditional three-phase generator and a new boiler will be installed. This power- 
house, which was purchased from the local electric company, will be kept up as 
a reserve station for use in case of interruption of the service over the main 
transmission line, 

SAN FRANCISCO, CALIF.—The Northern California Power Company, 
successor to the Keswick Power Company, has received an additional 1,o00-hp 
Westinghouse generator. The new apparatus will be installed at once in the 
4,500-hp electric station on Mill Seat Creek. There is sufficient water for de- 
veloping 12,000 hp. The transmission line will be extended from Palo Cedro to 
Red Bluff, Tehama and Corning. 

SAN FRANCISCO, CALIF.—The Consolidated Light & Power Company, 
which has voted an issue of $250,000 in 30-year bonds at 5 per cent, will extend 
its distribution system considerably and build a $150,000-gas plant in Redwood 
City, Calif. The company will distribute the Standard Electric Company’s 
current in San Mateo County and a large part of Santa Clara County. 

SAN FRANCISCO, CALIF.—The Electric Improvement Company, of San 
José, Calif., recently purchased a franchise permitting it to erect electric power 
lines in Santa Clara County, and also to lay underground conduits. This com- 
pany will distribute the current from the Standard Electric Company’s trans- 
mission lines through a large part of the county. 

SAN FRANCISCO, CALIF.—The West Oakland shops of the Southern 
Pacific Railroad Company, Oakland, Calif., will soon be lighted by electricity 
throughout. An electric train lighting system is also being installed on pas- 
senger trains of this road. 

SAN FRANCISCO, CALIF.—An electric power plant of large capacity, on 
Sherman Creek, 25 miles from Republic, Wash., is projected by Patrick Walsh 
and brothers. . 

DENVER, COLO.—The city will build its own conduit system for under- 
ground wires. It will rent space to the corporations which have overhead 
wires. A bill will be presented at the next meeting of the City Council pro- 
viding that all wires shall be placed underground within the next five years. 
Bonds will be voted for the construction of the conduit. The profits from 
rentals will pay the cost and leave the conduit clear for a profit. 

INDIANAPOLIS, IND.—A meeting has been called in this city, to be held 
at once, for the purpose of organizing the officers of the Central Station Electric 
Companies of the State, with a view to control the prices charged for electricity. 
T. C. McReynolds, general manager of the Kokomo Electric Railway & Light 
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Plant, and H. C. Kimbaugh, of. the Muncie Electric Light Company, are the 
prime movers. They say that the price of electricity per kilowatt hour for light- 
ing and power varies in this State from 5 cents to 20 cents, and that the flat 
rate for a 16-cp light is from 15 to 65 cents. The electric men desire to get for 
the enttire State an even scale which will be enforced. They propose to take 
into consideration the difference in the price of coal in the different districts 
and base their scale of prices on this. 

ASHLEY, IND.—This city has purchased the local electric lighting plant be- 
longing to W. H. McIntire for $4,000. The plant will be enlarged and improved 
and municipal lighting tried by the town officials. 


EMINENCE, KY.—An electric plant in Eminence and an electric line to 
New Castle have been agitated, and it is stated that the City Council will adver- 
tise for bids on the franchises. 

LAKE ODESSA, MICH.—The village is preparing to operate an electric 
light plant in connection with the municipal water works plant. 

ONAWAY, MICH.—The Village Council has turned down the proposition 
of a local company to establish a lighting plant, 

HELENA, MONT.—Judge Knowles, of the Federal Court, at Helena, has 
signed a decree of foreclosure in the action of the Central Trust Company, of 
New York, against the Helena Power and Light Company. The sum of $501,- 
926 is found to be due the plaintiff company under a mortgage given. The plant 
of the power company will be offered for sale. 

SYRACUSE, N. Y.—The Seneca River Power Company, of Syracuse, has 
been incorporated to supply electric light and power in Onondaga and Oswego 
counties. Capital, $100,000. 

YOUNGSTOWN, OHIO.—The Pennsylvania Railway has purchased the old 
Kaercher electric lighting plant, which was absorbed about two years ago by 
the Youngstown Consolidated Gas & Electric Company. Much of the equip- 
ment has been sold. 

MANSFIELD, OHIO.—Charles W. Upson, F. S. Ozier and Huntington 
Brown have secured a 25-year franchise to furnish electric light and power and 
steam heat for public and private purposes. A plant will be erected at once. 

SPRINGFIELD, OHIO.—The Citizens’ Heating & Power Company with a 
capital stock of $10,000 has been incorporated by Walter L. Weaver, John L. 
Zimmerman, Frank P. Torrence, William Keifer and Frank H. Clark. 

COLUMBUS, OHIO.—The board of agriculture has sold the electric light 
plant at the state fair grounds to the Portsmouth Street Railway Company, of 
Portsmouth, Ohio, which is about to open a park on its line. 

GALLIPOLIS, OHIO.—The Citizens’ Light, Heat & Power Company has 
been granted a franchise to string wires and install a lighting system through- 
out the town. 

ELYRIA, OHIO.—The Elyria Gas & Electric Light Company has secured a 
franchise for a heating system to be operated in connection with the lighting 
plant. 

CINCINNATI, OHIO.—The Cincinnati Gas & Electric Light Company is 
having plans prepared for its new power station to be erected adjoining its 
present station at Charles and Plum streets. The building will be 350 x 100 feet. 

ATHENS, OHIO.—A Council favoring a municipal lighting plant has been 
elected, and it is probable that the project will be carried out without delay. 

COLUMBUS, OHIO.—The North Side Business Men’s Association will place 
electric light arches on High Street from the viaduct to Buttles Avenue. 

NEW BREMEN, OHIO.—On May 5 New Bremen will vote on a proposition 
to issue $15,000 worth of bonds for a municipal lighting plant. 

BAKER CITY, ORE.—J. J. Henry, of Denver, Col., has purchased the con- 
trolling interest in the Baker City Gas and Electric Light Company. He has 
announced his intention of expending $100,000 in the way of improvements and 
secured an option on the water of Eagle Creek for power purposes. 

SPARTANBURG, S. C.—The White Stone Lithia Water Company of South 
Carolina has purchased the electric light plant of Converse College, at Spartan- 
burg, for $1,361.25. This plant will shortly be removed to White Stone 
Springs and installed in the handsome new hotel now in process of erection 
there. 

SALT LAKE CITY, UTAH.—A few weeks ago every switchboard connected 
with the Colorado Springs Electric, Light Company at Colorado Springs, Colo., 
was burned out. The damage is placed at $50,000. It is thought that snow 
weighed down upon the wires, causing them to cross the feed lines, thus forming 
a short-circuit. 

CHASE CITY, VA.—The Chase City Mineral Springs Company, Chase City, 
Va., is installing an electric power plant. The engines, which are built by the 
Ball Engine Company, Erie, Pa., are direct connected to Fort Wayne generators. 

MILWAUKEE, WIS.—Milwaukee is to have a municipal electric lighting 
plant, if it be within the power of Mayor Rose to secure the issuance of bonds 
for such a purpose. At the present time the Milwaukee Electric Railway & 
Light Company furnishes all the electric lighting for the city. 

SOUTH MILWAUKEE, WIS.—The city has awarded a 50-year electric 
lighting franchise to L. McElroy. Arc lights will be furnished for 75 a year 
each, on all-night schedule. 

WAUWATOSA, WIS.—This city is contemplating installing a municipal 
electric lighting plant, the mayor in his message having recommended this. 





THE ELECTRIC RAILWAY. 


BIRMINGHAM. ALA.—The Birmingham and Steel Cities Railway and Power 
Company has been incorporated, capital $1,000,000. The projectors have planned 
to build a net-work of street railways, connecting Birmingham with Ensley and 
other suburban industrial points, and intend to develop the water power of the 
Warrior River. It is understood that arrangements have been made to float the 
necessary bonds. 
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SAN FRANCISCO, CAL.—The conductors and gripmen of the Market Street 
Railway system went on strike on April 20, for higher wages and the recognition 
of their union. The strike was settled and the men, 3,000 in number, returned 
to work on April 27. The men got the increase in pay, but the company refused 
to unionize its forces. 

VENTURA, CALIF.—The promoters of the proposed electric railway from 
Bakersfield to Ventura have applied for an electric lighting franchise in Ven- 
tura, as well as an electric railway franchise. John Burson is interested. 


ATLANTA, GA.—There will be no hitch in the consolidation of the Georgia 
Electric Light Company, the Atlanta Rapid Transit Company and the Atlanta 
Railway & Power Company. From information secured it may be stated that 
C. J. Simmons, now president of the Atlanta Rapid Transit Company, will retire 
from the street railway business in Atlanta and will have no hand in managing 
thg affairs of the Georgia Railway & Electric Company. 

INDIANAPOLIS, IND.—The Indianapolis Northern Traction Company, an 
outgrowth and a part of the Union Traction Company system, has filed articles 
of incorporation, with a capitalization of $3,500,000. The directors are Charles 
A. Baldwin, William H. Bloss, Ellis C. Carpenter, Henry Moore, Albert S. 
Richley, Arthur W. Brady and Charles Berry, all of whom are connected with 
the Union Traction Company. The object of the new organization is to build 
an electric railway connecting Logansport, Kokomo, Peru, Tipton, Elwood, 
Marion, Muncie, Anderson, Noblesville, Walton, Bunker Hill, Atlanta, Cicero, 
Frankton, Sheridan, Westfield, Carmel and Broad Ripple. 

INDIANAPOLIS, IND.—lIndianapolis citizens headed by Samuel Morss have 
organized a company to build an electric railway between South Indianapolis 
and Waverley. Work has already begun in Morgan County and a franchise 
asked through Marion County. The latter will be granted as soon as the $1,000 
guarantee is deposited. The company has bought Waverley Park, and the 
farmers are doing volunteer work on the park and the line. 

WABASH, IND.—The Wabash River Traction Company has completed the 
purchase of the city lines of Logansport, Ind. The price is said to have been 
$140,000. The company is now operating 18 miles of line between Wabash 
and Peru and will extend to Logansport, a distance of 14 miles. 

DUNKIRK, IND.—The Dunkirk-Mobile Transit Company, which proposes to 
operate an automobile transfer line between this city and Red Key, has been 
incorporated with a capital stock of $10,000. The enterprise is backed by Dun- 


kirk men. 

WINCHESTER, KY.—The City Council has granted a franchise to the Blue 
Grass Consolidated Traction Company to build an electric railway through the 
city, 

NEW ORLEANS, LA.—The New Orleans Railways Company has taken 
charge of the property, etc., of the New Orleans City Railroad Company. This 
is the first step in merging the City Railroad Company and the New Orleans 
Railroad Company, which were bought by H. H. Pearson for himself and asso- 
ciates, 

SAGINAW, MICH.—George Silsby, promotor of the Saginaw Suburban 
Electric Railway, which is to extend from Bay City to Flint, is reported to have 
completed arrangements in New York for floating the $800,000 bond issue 
necessary to build the road. 

DETROIT, MICH.—The Rochester & Geneva (N. Y.) electric railway has 
been purchased by the Comstock-Haigh-Walker syndicate of this city. The 
project will be financed and built as soon as possible. 

NEW YORK, N. Y.—The New York State Board of Railroad Commissioners 
has granted the application of the New York and Port Chester Railroad Com- 
pany for permission to construct a four-track railway from Willis avenue and 
One Hundred and Thirty-second street, New York City, northeasterly through 
Fordham, Williamsbridge, Mount Vernon and New Rochelle, to a point on the 
boundary line between New York and Connecticut, a distance of twenty-one 
miles. A branch two miles long is to be built to Classon’s Point, Long Island 
Sound. The road is to be operated by the third-rail electric system. The entire 
cost of construction and equipment, including the right-of-way, real estate, 
terminals, engineering, interest and contingencies, is estimated at $9,850,516. Mr. 
C. O. Mailloux and Mr, W. C. Gotshall are deeply interested in this promising 
enterprise. 

ONEONTA, N. Y.—The Oneonta, Cooperstown & Richfield Springs Rail- 
way Company has decided to extend its road to Mohawk. 

CHARLOTTE, N. C.—A charter has been granted to the Graham, Burling- 
ton & River Falls Street Railway Company to build a line from Burlington, 
N. C., to River Falls. Capital, $100,000. 

CLEVELAND, OHIO.—J. W. Holcomb and Jay E. Latimer, of the Electric 
Construction Company, have secured an option from the Everett-Moore syndi- 
cate on the project known as the Cleveland, Painesville & Ashtabula Railway, 
being a 30-mile extension to Ashtabula of the Cleveland, Painesville & Eastern 
Railway. The property includes a private right of way, partially graded. Con- 
tracts had been let by the syndicate for a power station at Geneva, to be used 
also as a lighting plant for the village, and for a $50,000 bridge near Paines 
ville. The price is understood to be $60,000, and it is stated that construction 
work will be pushed as soon as possible. 

COLUMBUS, OHIO.—It is stated that the Columbus, London & Spring- 
field Railway, one of the properties of the Appleyard syndicate, is to be equipped 


experimentally with the third rail system, for a distance of 23 miles, with a 
view to ultimately equipping all of the roads controlled by the syndicate in 
this manner. The third rail will be used only in the country, for high speed 
work, and the trolley pole will be brought into service in passing through cities 
and towns. 

TOLEDO, OHIO,.—-It has been practically settled that the Toledo & Monroe 
Railway Company will carry out its original intention of extending its line 


from Monroe to Toledo, but, as the line can not be built for some months, 
the owners are endeavoring to arrange a lease of the Detroit & Toledo Shore 
Line from Monroe to Detroit. If the lease can be secured, the through line 


can be prepared for operation at once. 
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CINCINNATI, OHIO.--Dr. S, F. George, president of the Ft. Wayne, Day- 
ton & Cincinnati Traction Company announces that arrangements have been 
completed for financing the project and that contracts have been let to J. G. 
White & Co. for building the road, and to the General Electric Company for 
the electrical equipment. The enterprise involves the building of over 400 miles 
of road, and it is claimed that the entire private right of way has been secured. 

CLEVELAND, OHIO.—The headquarters of the Lake Shore Electric Rail- 
way Company are being removed from the Electric Building, this city, to To- 
ledo, where the affairs of the company will be under the supervision of Receiver 
Albion Lang. President Mahler will continue to make his headquarters in this 
city, and General Manager R. E. Danforth will also have an office here. Gen- 
eral Superintendent Stout will continue his headquarters in Fremont. 


TOLEDO, OHIO.—The Ohio & Indiana Air Line Railway Company is offering 
stock at par for the purpose of development. The company claims to control 
157 miles of right of way from Toledo to Bryan, Ft. Wayne, Ind., and Marion, 
all surveyed, and 10 miles graded. It claims to hold private entrance to 
Toledo, with right of way through Ft. Wayne. The capital stock is $750,000, 
and no bonus stock has been issued and no bonds offered. 

CLEVELAND, OHIO.—On May 7 at Hamilton, Ohio, the stockholders of 
the Southern Ohio Traction Company and the Cincinnati & Northwestern Rail- 
way will meet to ratify the action of the directors of the two companies, looking 
toward a consolidation of the properties. The new company will be known as 
the Cincinnati, Dayton & Toledo Traction Company, and it will have an au- 
thorized capital stock of $5,000,000. 

TIFFIN, OHIO.—The Tiffin & Southwestern Railway Company has placed 
a contract for the construction of its road with the State Construction Company, 
of Pittsburg. Ties are being distributed and work will start as soon as the 
weather permits. The line will touch Upper Sandusky, Versailles and Kenton. 


CLEVELAND, OHIO.—At a recent special meeting of stockholders of the 
Cleveland, Painesville & Eastern Railway Company the capital stock of the 
company was increased from $1,500,000 to $2,000,000. The company is plan- 
ning to purchase new rolling stock and other equipment. 

WAPAKONETA, OHIO.—The town has furnished a ten-acre site and 
agreed to give $10,000 to the Western Ohio Railway Company for the location 
in this place of its car barns and repair shops for the entire system of 111 
miles of road. Four large buildings will be erected. 

FINDLAY, OHIO.—Ex-Lieut. Gov. Asa W. Jones, chief promoter of the 
Findlay & Marion Railway Company, states that the project has been financed. 
He states that construction work will start at once and that the line will be 
completed this summer. 

DEFIANCE, OHIO.—N. E, Mathews, one of the promoters of the Defiance, 
Ottawa, Kenton & Columbus Railway Company, states that there is now little 
doubt that the road will be built. It is claimed that nearly all right of way has 
been secured. 

CLEVELAND, OHIO.—The Cleveland City Railway Company and the 
Cleveland Electric Railway Company are making reciprocal traffic arrangements 
which indicate clearly that the long-talked-of consolidation is not far distant. 

COLUMBUS, OHIO.—Senator Archer has introduced a bill to place elec- 
tric railways under the supervision of the State railroad commissioner, who 
would have the same authority over them that he now has over steam roads. 

CLEVELAND, OHIO.—R. E. Danforth, general manager of the Lake Shore 
Electric Railway Company, has accepted a flattering offer from the Rochester 
Railway Company, of Rochester, N. Y. 

MARION, OHIO.—Eastern capitalists have become interested in the pro- 
posed Tiffin-Marion line, O. C. Stutz, the promotor, having completed arrange- 
ments for financing the project. 

DELAWARE, OHIO.—The Delaware County Commissfoners have granted 
a franchise to the Delaware, Berkshire & Sunbury Railway Company, of which 
E. F. Gwynn is president. 

LIMA, OHIO.—The Lima Electric Railway & Light Company contemplates 
increasing its capital stock from $500,000 to $850,000 for the purpose of con- 
structing a power plant. 

COLUMBUS, OHIO.—The Central Market Street Railway Company has 
been granted a 25-year franchise for a line to the north corporation line. 


YOUNGSTOWN, OHIO.—The Mahoning Valley Railway Company con- 
templates building a new line between Brier Hill and Spring Common. 

JACKSON, TENN.—An acceptance was received here from St. Louis cap- 
italists by which they will purchase the electric street car system, electric light 
and gas plants of this city. The deal involves an outlay of about $200,000. 


PETERSBURG, VA.—The Virginia Passenger Power Company of Peters- 
burg, which recently purchased the Richmond Passenger & Power Company, has 
contracted for machinery to be used in an additional power plant at the locks 


near the city. 


MILWAUKEE, WIS.—The Milwaukee Electric Railway & Light Company 
is rebuilding the old Barger illuminating plant, on Commerce Street, to pro- 
vide power and light for immediate necessity, pending the completion of the 
new $4,000,000 power plant now in progress. The cost of this temporary plant 
will be about $400,000. The plant will consist of eight 1,500-kw railway and 


lighting units. 

MILWAUKEE, WIS.—The Milwaukee Electric Railway & Light Co. has de- 
clared a dividend of 1% per cent, payable May 1. This is the tenth regular 
dividend, and will be paid to all stock holders. 


JANESVILLE, WIS.—The track laying and grading for the Beloit, Dela- 
van Lake & Janesville Interurban Road is now progressing rapidly in this city, 
and south toward Beloit. 


BELOIT, WIS.—Local capitalists joining with H. H. Clough, of the Inter- 
urban Railway, will ask the Council for a franchise to build a local street rail- 
way system. 








May 3, 19C2. 


LEGAL. 


BERLINER PATENT.—At Boston the United States Circuit Court of Appeals 
has heard arguments in the case of the Bell Telephone Company against the 
National Telephone Manufacturing Company. Plaintiff seeks to have defendant 
restrained from infringing the Berliner patent. Judge Brown in the Circuit 
Court held that the patent was invalid and the Bell Company is fighting the case 
on appeal. 


MAYO & ROHRER COMPANY.—An involuntary petition in bankruptcy has 
been filed against the Mayo & Rohrer Company, manufacturers of electrical goods 
at 220 Broadway, New York, by the following creditors: John Greenough, as 
receiver of the New York and Staten Island Electric Company, $2,911; General 
Electric Company, $1,242, and the Bullock Electric Manufacturing Company, 
$689. It was alleged that the company is insolvent, permitted a creditor, Joseph 
Leo, to obtain a preference by a judgment on January 13 for $1,334, under 
which the sheriff levied on the property of the company, also allowed a receiver 
to be appointed for the company, and transferred some office furniture and money 
to Willis B. Dowd, a creditor. 


ELECTRIC VEHICLE COMPANY SUIT.—Vice Chancellor Pitney, of the 
New Jersey Chancery Court, has handed down a decision sustaining the demur- 
rer of John Jacob Astor, George H. Day, Philip T. Dodge, Albert A. Pope, Isaac 
L. Rice and others, the officers and directors of the Electric Vehicle Company, 
to the complaint of Richard Siegman, a stockholder, who alleged that $380,000 
of dividends had been unlawfully declared and paid, and that these directors 
should restore that sum to the treasury of the company out of their own pockets. 
Mr. Siegman said that these dividends had been paid out of the capital stock of 
the company and not out of its earnings, and that the directors were responsible. 
The defendants replied that no such suit could be maintained by a stockholder 
either in his own right or on behalf of his corporation. The Vice Chancellor took 
this view of the law, remarking in his decison that nothing could be “more unjust 
and inequitable” than to permit a stockholder to recover from directors “the very 
moneys which the stockholders have already themselves received.” He said that 
the section of the law under which Mr. Siegman asked relief was intended for 
the benefit of creditors ‘“‘where the assets of a corporation were insufficient to 
pay creditors.”’ 





OBITUARY. 


MR. B. F. HOOPER.—We regret to note the death of Mr. Benjamin Frank- 
lin Hooper, president of the Colwell Lead Company, on April 20, after a lingering 
illness at his home, in New York City. He was the son of John Hooper, an old 
stockholder of The New York Tribune, who preceded him as president of the 
Colwell Lead Company and who died in 1889. Mr. Hooper was graduated from 
the College of the City of New York in the class of ’78. In 1883 he married 
Edith May Walker, daughter of Alva S. Walker, vice president of the Colwell 
Lead Company. He was a member of the Colonial, Hardware, Fulton, New 
York Athletic, and City College Clubs, the Chamber gf Commerce, New England 
Society, and St. John’s Lodge, F. and A. M. He leaves a widow, two sons and 
two daughters. 


— > 


PERSONAL. 





MR. H. C. PAULDING is now associated with Sargent, Conant & Co., inc., 
electrical engineers and contractors, Equitable Buildings, Boston, Mass. 

SENATOR TILLMAN, who has had a good many sharp things to say about 
monopolies and trusts, admits tH&t he has a frank from the Western Union 
Telegraph Company. 

MR. DANIEL KILLION has severed his connection with Rossiter, MacGovern 
& Co., of New York city, and has accepted the position of manager to the 
Charles E. Dustin Company. 

MR. A. FREDERIC COLLINS delivered a lecture April 26 in the New York 
Board of Education course of free lectures, on ‘Wireless Telephony, Wireless 
Telegraphy and Color Photography.” 

MR. C. O. MAILLOUX has just returned to New York from a prolonged 
Western trip which has carried him into Arizona. He returns to find his Port- 
chester electric traction enterprise well advanced. 

PROF. HOWARD T. BARNES, of the physical department of McGill Uni- 
versity, Montreal, has been in New York attending the sessions of the Ameri- 
can Physical Society, before which he read a paper. 

MR. FRANK HIX FAYANT has in the May “Success” a very interesting 
article on the way young men are made into electrical engineers and he employs 
the General Electric works at Schenectady as the basis of his data and descrip- 
tions. 

MR, JOHN D. CURTIS, formerly superintendent of the Washburn & Moen 
department, has left the employ of the Washburn Wire Company of New York 
and Providence, of which company he was general manager from the time of 
organization, two ‘years ago. 

MR. GEORGE T. HANCHETT has removed his offices to the Morton Build 
ing, 116 Nassau Street, New York, where he will have increased facilities 
for conducting the business of consulting engineer. He has paid particular 
attention to the enlargement of his facilities for making electrical tests. 

MR. OTTO W. UTHOFF, who for the past four years has represented the 
Columbia Incandescent Lamp Company in the Eastern states, has resigned to 
accept the management of the St. Louis office of the Ohio Brass Company, look- 
ing after the trade in the Southern and Western states. 

LORD AND LADY KELVIN.—Lady Kelvin was the guest of honor at a 
luncheon given by Mrs. Hobson, sister of Marion Crawford, at her home in 
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Washington on April 24. <A reception was given at the Cosmos Club the same 
afternoon in compliment to the American Society of Social Science, at which 
Lord Kelvin received much attention. 

PROF, ELIHU THOMSON.—Wireless telegraphy was discussed last week 
at a meeting of the Commercial Club. Prof. Elihu Thomson stated that Mar- 
coni is to be given credit for pointing out the way in long distance work, and 
that he has proved that there is practically no limit or distance to which messages 
may not be sent, provided they only have power enough behind them. 

LIEUT. JOHN M. HODGINS, of the Navy, sailed from New York on the 
St. Louis on April 30, accompanied by two enlisted men, to make an inspection 
of German and French wireless telegraph systems. Lieut. Hodgins’s mission is 
preparatory to the tests of wireless telegraph systems to be held between Wash- 
ington and Annapolis next summer under the direction of Rear Admiral R. B. 


Bradford. 

MR. C. O. BAKER, JR., sails this week for Europe on important business. 
One of the regrets is that he will not be able to give personal attention to his 
work as Master of Transportation at the time of the annual meeting of the 
National Electric Light Association, but he has put things in good shape, and 
has spared no effort to secure the comfort and convenience of delegates going 


to Cincinnati. 

PROF. R. B. OWENS, of the electrical engineering department of McGill 
University, Montreal, visited New York last week in order to attend the recep- 
tion to Lord and Lady Kelvin, at Columbia University, of which he is a gradu- 
ate. It is understood he conveyed the desire of McGill to see Lord Kelvin once 
again, but the stay of the distinguished scientist is altogether too short to permit 
of such an extension to his trip. 

MR. WARD S. ARNOLD, for some years past with the General Electric 
Company’s Chicago office, has accepted the position of sales engineer to the 
Chicago office of the Stanley Electric Manufacturing Company. Mr. Arnold 
is well known, particularly in the West, for his genial personality and business 
ability, and both he and the Stanley Electric Manufacturing Company are to be 
congratulated upon his accession to that concern’s force. 

MR. T. B. DOOLITTLE and Mr. Thomas Cotter, of the engineering depart- 
ment of the American Telephone and Telegraph Company, of Boston, Mass., 
accompanied by Mr. Frank B. Knight, special agent of the same company, with 
headquarters at Dallas, are making a tour of the States of Arkansas and Texas, 
at the request of the Southwestern Telegraph and Telephone Company, with a 
view of obtaining information as to the needs of the telephone business in these 
two States. Extensive developments and improvements are in contemplation, 
especially with regard to rural service. 

MR. G. LAWRENCE BETTS, who has been for many years past connected 
with the engineering department of the long-distance service, in New York, of the 
American Telephone and Telegraph Company, has resigned in order to accept 
a very responsible position with the Bunnell Telegraphic and Electrical Com- 
pany, of New York City. He is a young man of great intelligence, executive 
ability and industry, and has acquired a rare experience in the supply lines he 
will now push in the electrical trade. He leaves his former position with the 
heartiest good will of his chiefs and associates and begins the new career this 


week. 

KELLOGG SMOKER.—An impromptu smoker was held at the Union Res- 
taurant on Randolph street, Chicago, April 18. Among those present were the 
following: W. W. Dean, K. B. Miller, J. C. Belden, C. B. Belden, Wm. Kaisling, 
C. P. Platt, S. C. Platt, L. J. Herbison, C. S. Webster, F. J. Dommerque, G. L. 
Burlingame, J. D. Edwards, E, Kraus, J. C. Lewis, F. L. Martin, C. A. Simpson, 
R. H. Manson; also W. A. Willard, of Chicago; William Tiedemann, of Menom- 
inee, Mich., and E. H. Martin, of Webster City, Iowa, who chanced to be in 
the city on his way from New York to Iowa. After the smoker considerable 
amusement was furnished by the skill of E. H. Martin as an impersonator and 
whistler. At the close of the smoker speeches were made, after which it was 
decided to make this a permanent organization, meetings to be held every month or 
two. Mr. K. B. Miller was then elected chairman, W. W. Dean, J. C. Belden 
and S. C. Platt were appointed as executive committee. The fundamental object 
of this organization will be to enable the heads of the different Kellogg depart- 
ments and the company’s engineers to get together, thus continuing the good 
feeling existing between the different departments. 

MESSRS. GEORGE WESTINGHOUSE and H. S. Loud sailed for England 
on Wednesday by the American liner St. Louis. It will be recalled that Mr. 
Loud has been appointed’ general manager of the Trafford Park works of the 
British Westinghouse Electric and Manufacturing Company, Limited. In course 
of an interview with a representative of the ELectrricaL Wortp AND ENGINEER, 
Mr. Loud said, on the eve of his departure: ‘The pattern and carpenter shops at 
the Manchester works are already in active operation and give employment to 
over 300 men and by July, according to the present outlook, the whole plant 
will be in full working order. For the purpose of filling responsible positions in 
the various departments of the works, we have been particularly anxious to 
secure English experts who have been through an Americanizing process. With 
this end in view some 35 young Englishmen, mostly college bred and having 
served their five-year apprenticeships in prominent British electrical shops, have 
been at the Westinghouse shops in Pittsburg for the past two years studying the 
most modern American electrical methods. They have just returned to the other 
side. There will be about 25 Americans engaged. Thomas Smith, who was fore- 
man of the street railway equipment shops of the Westinghouse shops at East 
Pittsburg, is one of them. Of course for some little time we shall not be able to 
build the very large machinery which the Pittsburg works turn out, but inside 
of twelve months the British plant will manufacture complete equipment from 
its own castings; in fact, we shall be absolutely independent of American sources 


of supply.” 

MR. SIDNEY B. PAINE.—At the spring meeting of the New England Cotton 
Manufacturers’ Association, held in Boston, April 23, and 24, a medal was 
presented to Mr. Sidney B. Paine by Mr. Alfred E, Adams, on behalf of the 
board of government of the Association. The resolutions said that the board of 
government awarded the medal for Mr. Paine’s paper on “The Electrical Driving 
of Textile Establishments,” contained in Volume 58 of the Transactions, and 
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also because of its wish ‘“‘to recognize the value of Mr. Paine’s engineering skill 
in the practical development of the electrical transmission of power.’’ Mr. 
Paine has been associated with the Edison companies and their successor, the 
General Electric Company, in New England territory for over twenty-one years. 
He probably holds the record for representing continuously for such a period 
electric light and power apparatus and systems. 


MR. CALVIN W. RICE, who has for a number of years been on the engineer- 
ing staff of the New York Edison Company, resigned on May 1 to take the posi- 
tion of second vice president of the Nernst Lamp Company. Mr. Rice will be 
manager of sales of the Nernst lamp, which has already been so successful 
various installations. A large exhibit was at the Pan-American Exposition in 
the central tower of the Electricity Building, where, with its soft, white light, 
there was almost a reproduction of daylight. The members of the Meter De- 
partment of the New York Edison Company gathered at Mr. Rice’s office the 
day before his departure, and presented him with a handsome silver loving cup. 
This department was the one to which Mr. Rice gave the most attention, and its 
members are trained men, most of them being college graduates from technical 
courses, so that not only is the work of the department of highest excellence, 
but also it is a credit to a man to be a member of it. 





EDUCATIONAL. 


CLARKSON SCHOOL OF TECHNOLOGY.—This school at Potsdam, 
N. Y., provides courses in civil, electrical and mechanical engineering, and in 
domestic engineering for women. While providing the essentials of a liberal 
and scientific education, its object is thoroughly to prepare them for teaching 





‘the technical branches of home science, as well as for the most efficient man- 


agethent and supervision of the home. It has been approved by the Regents 
of the University of the State of New York, under whose charter the institution 
is organized and degrees conferred. During the first two years the work is 
taken with, and is identical to, that prescribed for all of the other four-year 
engineering students, except in the substitution of practical work in chemistry 
and home science for the advanced shopwork and surveying. In the last two 
years of specialized instruction the work is similarly taken along with the other 
engineering students in the same respective classes, except that in the ho Mme 
sciences and arts. The Clarkson School was opened in 1896, and is a memorial 
to Thomas S, Clarkson. 


Trade Hotes. 


O, K. DRY BATTERY.—The Non-Polarizing Dry Battery Company, manu- 
facturer of the O. K. Battery, has removed its headquarters to 209 Sullivan 
street, New York. 

THE NEW YORK INSULATED WIRE COMPANY announces that on and 
after April 28 its New York offices will be located in the Engineering Building, 
118 Liberty street. 

THE MASSACHUSETTS FAN COMPANY, manufacturers of blowers, fans, 
dry kilns, etc., announces the removal of its factory and principal office from Bos- 
ton to Bedford street, Waltham, Mass. ‘The city office will remain at 53 State 
Street, Boston, as heretofore. 

CHANGE OF ADDRESS.—The advertising firm of W. S. Hill & Co., Pitts- 
burg, Pa., has taken the entire third floor of the Holmes Bank Building in that 
city to accommodate its rapidly expanding business. Its staff and facilities 
have been increased also. 

THE CARTER ELECTRIC COMPANY, Pittsburg, Pa., has recently moved 
into larger and more commodious quarters in the Arrott Power Building. This 
company devotes especial attention to wiring buildings and installing isolated 
plants. Mr, E. C. Carter is the manager of the company. 

THE WORLD’S WORK for May has a fine portrait of Lord Kelvin, and a 
very interesting illustrated article on Mr. W. C. Whitney, dwelling quite largely 
on his work in creating the Metropolitan Street Railway system in New York 
City. There are many other features of interest to engineers. 

THE CENTRAL ELECTRIC COMPANY of Chicago is in a position to ship 
from Chicago stock all orders for Westinghouse lightning arresters. Any one 
contemplating the purchase of lightning arresters is invited to get descriptive 
catalogue from the above company, together with its prices. 

BATES ELECTRIC FANS.—In a recent folder Messrs. D. L. Bates & 
Bro., Dayton, Ohio, show their various styles of fan motors, accompanied by 
brief descriptions of the same. This firm makes several styles of ceiling fans, 
column fans and desk fans, all being wound for direct-current only. 

LIGHTNING ARRESTERS.—The Westinghouse Electric and Manufacturing 
Company has recently issued to the trade an attractive folder on Westinghouse 
lightning arresters. It contains an excellent description of the new Westing- 
house “low equivalent’ arrester, which has been received with much general 
favor. 

DRESES MACHINE TOOL COMPANY.—Mr. Oscar W. Mueller has with- 
drawn from the firm of Dreses, Mueller & Co., Cincinnati, Ohio, his interest in 
the business having been acquired by the former co-partners, Messrs. Henry 
Dreses, William Gilbert and Charles Lange. After May the business will be 
conducted under the firm name of Dreses Machine Tool Company. 

GUY ANCHORS.—W. J. Nagel Electric Company, 520 Adams Street, Toledo, 
Ohio, in a leaflet gives some facts and illustrations about Stombaugh guy 
anchors for telephone, electric light or street railway poles, fences and smoke- 
stacks. These devices are in the form of an auger, and when screwed into the 
ground are left there permanently as the anchor. They are easy to install and 
hard to pull up. 

MACHINISTS’ TOOLS.—A very complete line of machinists’ tools is illus- 
trated in a roo-page catalogue and price-list just issued by the Billings & Spencer 
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Company, Hartford, Ct. The company’s drop forging department has steadily 
increased its facilities, and is now prepared to furnish drop forgings promptly 
and cheaply. Electrical forgings from pure copper and bronze are a specialty 
of this department. 

THE PERFECTION RAIL BOND, manufactured by the Perfection Rail 
Bond Company, for which Messrs. F. B. Badt and G. M. Willis, Chicago, are 
the general sales agents, is very clearly described and illustrated in a pamphlet 
‘of recent issue. It is stated that this bond makes a perfect electrical connec- 
tion between the railends. The construction of the bond and the manner of 
its application are very clearly illustrated by means of section and general views. 


“ALL-WIRE” RAIL BONDS.—The Ohio Brass Company, Mansfield, Ohio, 
has just issued Bulletin No. 9 on the subject of all-wire rail bonds. These bonds, 
it is claimed, represent the highest development in rail-bond design and construc- 
tion. They are made entirely from a single piece of flexible copper cable. These 
bonds are illustrated and described elsewhere in this issue. Every electric rail- 
way manager will find something of particular interest to him in this bulletin, 
a copy of which should be in his possession. 

THE REYNOLDS ELECTRIC COMPANY, at 221-225 Fifth avenue, Chicago, 
has recently patented a new fork for its improved Reynolds flasher that dispenses 
with all liability of the knives sticking, and makes it practically impossible for 
the fork to burn out. This, with other improvements, make this unquestionably 
one of the simplest as well as most durable motor flashers on the market. Its 
new “Zeigler” flasher, that requires no motor to run it, is one of the latest novel- 
ties in the electrical line, and is attracting great attention. 


THE HOLTZER-CABOT COMPANY, Boston, Mass., is sending out a 
couple of neat leaflets, one of which is on the subject of factory specialties, which 
include the Ness automatic intercommunicating telephone system, the ‘‘Acme’”’ 
watchman’s time detector, gas engine igniters and direct-current motors and 
dynamos ranging from 1-10 to 100 horse-power. The other leaflet is devoted to 
the subject of Holtzer-Cabot fan motors of the 1902 pattern. Various styles of 
these machines are illustrated and their principal points noted. 


MESSRS. ROSSITER, MacGOVERN & CO., 141 Broadway, New York, an- 
nounce that Mr. John A. Stewart, heretofore their Western representative, is no 
longer connected with the company. The announcement is also made that its 
Cincinnati office has been discontinued. It may be stated in this connection 
that the firm has recently enlarged its factory in Jersey City and is now better 
prepared than ever to do electrical work of all kinds, paying especial attention 
to railway and central station machinery, particularly to repairs upon large gen- 
erators. 

FAN MOTORS.—The Sprague Electric Company, New York, has just issued 
a handsome catalogue of its Lundell fan motors for the season of 1902. This 
year’s models are said to have higher efficiency than those of former years. 
Two new types are introduced this season; one is the 12-in. and 16-in. bracket- 
type fan, and the other is the 12-in. and 16-in. swivel and trunnion desk type. 
The various styles and types are illustrated in an artistic manner. The cata- 
logue contains a very complete telegraph code, and altogether !s a very artistic 
production. 

QUIMBY PUMPS.—William E. Quimby, Inc., 86 Liberty Street, New York, 
has recently issued two neatly gotten-up pamphlets on Quimby screw pumps 
and Quimby house service pumps. The construction of these pumps is briefly 
explained, and illustrated, and their advantages pointed out. The rotary pump 
direct-connected to an electric motor is stated to be an efficient combination, and 
both motor and pump being mounted on the same bedplate a small amount of 
floor space is taken up. Both catalogues are well-illustrated, the views showing 
special applications of the pump. 

THE WESTERN ELECTRICAL SUPPLY COMPANY, of St. Louis, general 
sale agent for the Peerless direct current fans, and the Emerson alternating 
current fans, report that the outlook for a very large business in fans this year 
is extremely flattering. It has closed a great number of contracts for both direct 
and alternating fans, and should the demand keep up as it is now, its entire stock 
will be gone in the very near future. These fans represent the very highest type 
of their kind on the market, and should certainly prove ready sellers. The com- 
pany issues very attractive catalogues illustrating this line, which will be mailed 
on application. 

THE SHELBY ELECTRIC COMPANY, Shelby, O., owing to increased busi- 
ness has removed its Chicago office to 79 Dearborn Street. It has installed at this 
address one of the most complete testing laboratories in the West. The photo- 
meter has illuminated dials and long scales, being a combination of the labora- 
tory-switchboard type. A motor generator is used to step up the voltage, which 
is automatically regulated, from 110 to 260 volts, if necessary. Considerable 
other apparatus is used in connection with the above, all being especially de- 
signed by different well-known instrument makers. 


BRISTOL RECORDING INSTRUMENTS.—The Bristol Company, Water- 
bury, Conn., has just issued a new descriptive catalogue of its recording elec- 
trical instruments. The list of electrical recorders covers complete lines of 
recording voltmeters, ammeters and wattmeters for both alternating and direct 
currents. The catalogue is illustrated with views of instruments complete, 
charts, mechanisms, etc., and much information is given on the general subject 
of recording instruments. The catalogue is gotten up in a very attractive man- 
ner, the sage-green cover being printed in two colors. 


MR. R. R. CORBETT announces that he has acquired the business of the 
domestic machinery department of Frank Brothers, and has consolidated it 
with the A. G, Schoonmaker Company, 128 Liberty street, New York. Con- 
templated extensions and improvements of Frank Brothers, including a factory 
and yards at Newark, N. J., will be carried out. The new concern will carry a 
full line of first-class new and second-hand electrical machinery, cars, motors, 
engines, boilers and relaying rail, and will make a specialty of repairing dynamos, 
motors, machinery and also broken or cracked cylinders of all automatic, Corliss 
and high-speed engines and pumps, by a secret process of burning on. 


CONVERSE TRANSFORMERS.—The Converse Transformer Company, 
Pittsburg, Pa., recently issued a very handsome souvenir catalogue of its trans- 
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formers, various sizes of which are artistically illustrated. A brief history of 
the company shows that its engineers designed 60,000-volt transformers as far 
back as 1895. This high pressure has been exceeded by later transformers built 
for a pressure of 80,000 volts. The company, however, does not confine its out- 
put to high voltage power work, but makes transformers in smaller sizes and for 
lower voltages for lighting, power and special uses. It reports that it has never 
had a transformer break down. 


STANDARD TELEPHONE.—Early spring orders for apparatus received by 
the Standard Telephone and Electric Company, Madison, Wis., are much larger 
by comparison than during previous seasons, and indicate a largely increased 
business for the coming year. The export business of the ‘‘Standard” into 
Mexico and South American countries is also increasing over previous years. 
The new improved switchboard this company is getting out will be ready for the 
market about June 20. Designs have been prepared and adopted for a new 
mechanically-restoring tubular drop, jack, and ringing and listening key, and a 
new style of switchboard cabinet has also been selected. 


INTERCOMMUNICATING TELEPHONES.—A full line of intercommuni- 
cating telephones, built by the Couch & Seeley Company, Boston, Mass., is illus- 
trated, and each instrument briefly described, in a catalogue just issued by the 
company. The list includes 13 different styles of instruments, but these 
represent only a few of those manufactured by the company. The intercom- 
municating telephone instruments as manufactured by this company are espec- 
ially adapted for mercantile and manufacturing establishments, and it is stated 
that over 3,000 of them are used in independent private plants, government 
buildings, by railroad companies and industrial establishments. 


THE AUTOMATIC OIL FILTER, SEPARATOR AND PURIFIER, manu- 
factured by the American Oil Filter Company, Philadelphia, Pa., has been thor- 
oughly tested and has, it is stated, given entire satisfaction in every case. The 
devices are in use in all classes of manufactories, electric light and power plants. 
This filter, is is claimed, will separate the oil and water automatically and filter 
and purify the oil at the same time without any attention whatever, the dirty 
water being carried off automatically to the sewer and the filtered oil to the oil 
tank. In a pamphlet just issued by the company the operation of the apparatus 
is described and its advantages pointed out. The address of the American Oil 
Filter Company is 1210 Real Estate Trust Building, Philadelphia. 


WESTERN ELECTRIC FAN MOTORS.—The Western Electric Company 
has just issued its 1902 catalogue of fan motors, and it is one of the most 
artistic productions of the season. Several improvements in the construction 
of these machines are noted, principally in details, however. The line includes 
fans for use on direct, alternating and battery circuits, and with the various 
sizes of desk, bracket and ceiling fan motors the company is enabled to supply 
the many different needs of its customers. The various styles of fans are very 
clearly illustrated. At the back is a list of parts, code work for each, price, etc. 
The front cover of the catalogue is very handsome, showing the design and 
letters in relief work, with strong lights and shades against a pleasing gray 
background. Half-tone illustrations of the New York and Chicago factories 
are shown on the inside of the covers. 


JUNIPER POLES.—The Standard Pole and Tie Company, 44 Broad street, 
New York, is sending out a leaflet giving considerable information on the sub- 
ject of juniper poles for telegraph, telephone and electric railway work. The 
Standard Company a few years ago introduced juniper poles as a substitute for 
cedar poles, which are becoming harder to obtain and getting higher in price on 
account of the rapidly-increasing demand. It is stated that juniper is closer in 
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texture, finer in grain and consequently stronger than cedar, although a member 
of the same family. It is also said to be free from butt rot, which is an important 
feature. The company states that it has delivered during the past year over 
20,000 of these poles for trolley, electric light and telephone service, and that 
without exception the highest satisfaction with the material has been given. It 
has several storage yards in Southern white cedar territory, and its supply is 
claimed to be unlimited. 


VENTILATORS.—A new 16-page ventilator catalogue of the Buffalo Forge 
Company of Buffalo, N. Y., fully illustrated with half-tone engravings, describ- 
ing in detail the many different types and sizes of ventilators manufactured by 
this company, is now ready, and any readers of ELectricaL Wortp ANp En- 
GINEER who are interested can secure a copy by writing for it. This company, 
with its quarter-century of experience in the heating and ventilating of build- 
ings of all classes, has come thoroughly into touch with the conditions which 
make stationary ventilators an efficient and most desirable apparatus. While 
the requirements of a stationary ventilator are somewhat hard to fulfil, they 
have been met by the new Buffalo improved ventilators. Their value, when in 
use with the fan system, is too often underestimated. In certain cases they 
are alone amply sufficient for proper ventilation. These ventilators are built 
of heavy gauge iron, and will resist any strain of reasonable magnitude they 
may be subject to. Many special interesting types are shown in the catalogue. 


THE STROBEL & WILKEN COMPANY, of 591 Broadway, New York City, 
is achieving great success with the novelties which it is placing upon the market 
in the line of small electrical supplies for gas lighting, etc. One of these 
specialties is the Aladdin electric gas lighter, which is neat in construction, mod- 
erate in price, and which, with but one cell in the holder, gives 6,000 ignitions, 
thus lasting for a great many months before renewals are required. A specialty 
which stands equal in popularity is the Yankee searchlight or portable bulls’-eye, 
which comprises battery, lens and reflector and which gives an excellent pene- 
trating light at small cost. The apparatus is well devised and strongly built and 
is handy for a wide range of purposes. In connection with these specialties is 
the O. K. dry battery, which is one of the simplest and best cells and one of the 
most durable on the market. It is in use by the United States government and 
by numerous large concerns, such as railroad companies, automobile companies, 
etc. The company will be glad to hear from possible purchasers, and will send 
further data and literature upon application. 


COUCH & SEELEY TELEPHONES.—It is much to say of a telephone trans- 
mitter to-day, that after five years’ test, under every conceivable condition, there 
has not been made a single change in any detail of its construction. This is 
true, however, of the Couch & Seeley apparatus. While possessing every valu- 
able feature of the “solid-back”’ type, packing is absolutely impossible, and it is 
adaptable to either high or low voltage systems. Its interior construction is 
entirely original, the carbon granules being kept constantly in circulation, instead 
of settling into the lower part of the carbon block, contact being made with the 
diaphragm through a rolled-gold disc affixed thereto. Every part is made with 
the accuracy of watch construction. In design and finish it is a beautiful piece 
of work, and is furnished with any of the standard mountings. The adjustable 
arms on which these are mounted for standard types of exchange apparatus are 
a much higher grade of casting and finish than is ordinarily employed for this 
purpose; and at the same time, they are sold at prevailing prices for what are 
generally considered first-class goods. Every exchange manager and operator 
appreciates the value of highest efficiency and durability, and both of these 
qualities are a demonstrated fact in the apparatus made by the Couch & Seeley 
Company, of Boston, Mass. 
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[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau st., New York.] 


697,962. RAIL BOND; J. M. Anderson, Boston, Mass. App. filed Feb. ro, 
1902. The lug in the end of the bond, which enters the hole in the rail, has 
a threaded opening, the threads of which are of unequal size, so that the 
threaded plug which enters the hole will spread the lug. 


697,963. MAGNETO-ELECTRIC GENERATORS; V. G. Apple, Dayton, Ohio. 
App. filed May 2, 1901. Details. 

697,984. ELECTRIC MOTOR; O. F. Conklin and J. L. Milton, Dayton, Ohio. 
App. filed Aug. 29, 1901. Relates to the construction of the field magnet 
frame and base with reference to the manner of securing them together. 


697,986. CONTROLLER FOR ELECTRIC VEHICLES; H. H. Cutler, Chi- 
cago, Ill. App. filed Aug. 24, 1899. A single master solenoid serves to 
cut down the strength of current flowing through a number of solenoids after 
the same have performed their work of raising the cores to alter the circuit. 


697,987. CONTROLLER FOR ELECTRIC VEHICLES; H. H. Cutler, Chi- 
coga, Ill. App. filed Aug. 24, 1899. The controller barrel is arranged to 
control the circuits through a series of solenoids and the solenoids control 
the circuits through the elements of the power supply. 


697,990. CLEARING OUT SIGNALING APPARATUS; William M. Davis, 
Chicago, Ill. App. filed Jan. 11, 1901. (See page 771.) 

697,991. MULTIPLE SWITCHBOARD TELEPHONE EXCHANGE SYS- 
TEM; Wm. M. Davis, Chicago, Ill. App. filed June 17, 1901. (See 
page 771.) 

697,992. TELEPHONE EXCHANGE SYSTEM; William M. Davis, Chicago, 


Ill. App. filed Aug. 5, (See page 771.) 


697,993. TELEPHONE EXCHANGE SYSTEM; William M. Davis, Chicago, 
Ill. App. filed Dec. 7, 1900. (See page 771.) 


MEANS FOR ADJUSTING DYNAMOS OR MOTORS ON THEIN 
App. filed Feb. 21, 1902. 


1901. 


697,998. 
BED PLATES; F. B. Duncan, Akron, Ohio. 


The bed plates have slots, and bolts with conical heads pass through the 
slots into the field frame and bind the latter in place. 

697,999. SIGNALLING MECHANISM; A. P. Dwelly, Boston, Mass. App. 
filed May 31, 1901. The signal is operated once at regular intervals or two 
or more times in succession at regular intervals, as the case may require, by 
providing a suitablue switch operated by a clock-work. 

698,018. ANNUNCIATOR; G. E. Hoglund and C. M. Hedman, Chicago, III. 
App. filed Nov. 27, 1900. The electro-magnet itself operates to restore the 
shutter. 

698,022. ELECTRIC MASSAGE MACHINE; E, B. Jacobson, Boston, Mass. 
App. filed Sept. 12, 1899. An electro-mechanical vibrator is arranged so 
that an electrical discharge is effected from the vibrator at intérvals. 


698,025. TELEPHONE BOOTH; C. L. Kiefer, Indianapolis, Ind. App. filed 
Jan. 28, 1901. (See Current News and Notes.) 

698,027. POLARIZED MAGNET; E. C. Knapp, Syracuse, N. Y. App. filed 
May 28, 1901. Each pole of a magnet is forked and so located with respect to 
the poles of another magnet playing between them that the system will be 
very sensitive to a change in either the amount or direction of a magnetizing 
current. 

698,038. SWITCHBOARD APPARATUS. 
filed Oct. 10, 1901. (See page 771.) 

698,039. PROCESS OF MAKING PLATES FOR STORAGE BATTERIES; 
A. Maygret, Paris, France. App. filed Dec. 3, 1900. The active material is 
formed into tubes and the lead cast into and around them. 

698,046. ELECTRIC ARC LAMP; M. S. Okun, New York, N. Y. App. filed 
Nov. 15, 1897. The invention consists in a carbon feeding mechanism 
comprising an abutment, a movable clutch member to coact therewith to 
grasp a carbon feeding rod, a presser to act upon the movable membér to 
move the carbon or its rod, means for pressing it toward said abutment, and 
means to relieve the pressure of the presser upon the movable clutch member. 

FIRE ALARM; J. A. Olson, Minneapolis, Minn. App. filed Jan. 15, 


A thermometer in which a pointer moves over a dial and closes a 


William Meyer, Chicago, Ill. App. 


698,047. 
1901. 
circuit at predetermined point. 
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698,055. TELEPHONE INSTRUMENT; H. M. Reeves, Chicago, Ill. App. 
field April 1, 1901. (See page 771.) 
698,076. ADJUSTABLE TROLLEY SUPPORTER; T. E. Stucky, Indianap- 


olis, Ind. App. filed Aug. 31, 1901. A horizontal arm extends from the 
top of the car and is adjustable to any distance towards the side of the track 
to bring the trolley wheel, which is carried at the outer end of the arm, into 
line with the suspended conductor. 

698,087. TELEPHONE EXCHANGE SYSTEM; H. G. Webster, Chicago, III. 
App. filed Feb. 25, 1901. (See page 771.) 

698,096. CIRCUIT BREAKER; H. P. Ball, New York, N. Y. App. filed May 
21, 1901. A construction by means of which the mechanism to make or 
break the circuit may be actuated independently of the automatic device 
from the front of the switchboard. 

69,897. ELECTRICAL INSULATOR; H. P. Ball, New York, N. Y. App. 
filed Aug. 31, 1901. An insulator comprising a body portion having the 
shape of a long cylinder with parallel grooves in its surface and a support- 
ing flange at the center. 





Polarized Magnet. 


698,027.- 


698,099. ELECTRICAL RAILROAD TRACTION APPARATUS; A. B. 
Boughan, Chicago, Ill. App. filed July 15, 1901. The slot is covered by 
jointed blocks of wood held in place and thrust aside by the plow. 

698,124. CONTACT APPARATUS FOR ELECTRICAL RAILWAYS; A. 
Markle, Hazleton, Pa. App. filed Jan. 19, 1901. The contact shoe is con- 
nected with the end of the plow through springs and links. 

698,127. WIRE COUPLING; G. L. Mitchell, Cincinnati, Ohio. App. filed 
June 12, 1901. The ends of the wire pass into a sleeve in which they are 
gripped by inclined washers through which they pass. 


698,133. INCANDESCENT LAMP SOCKET; W. H. Perkins, Waterbury, 
Conn. App. filed April 9, 1901. Details. 
698,136. SERIES MULTIPLE SWITCH; A. B. Porter, Evanston, Ill. App. 


filed Feb. 24, 1902. The improvement comprehends a plurality of connec- 
tions for separate resistances or capacities by which all or any portion of 
them may be connected up either in series or in parallel. 

698,143. RAILWAY ELECTRIC SIGNAL AND SAFETY APPARATUS; W. 
H. Sauvage, Denver, Col. App. filed Oct. 12, 1900. An automatic system in 
which under abnormal conditions the air brakes are set and the steam cut 
off on a train automatically. 

698,155. COUPLING FOR WIRES; R. Thompson, New York, N. Y. App. 
filed Feb. 1, 1902. The wires overlap each other in separate passages in a 
sleeve and locking screws pass through the wall between the passages and 
clamp the wire end. 


698,156. SYSTEM OF ELECTRIC DISTRIBUTION; Elihu Thomson, Lynn, 
Mass. App. filed Nov. 2, 1885. (See Current News and Notes.) 
698,158. ELECTRIC CLOCK-WINDING MECHANISM; A. Tuerk, Chicago, 


Ill. App. filed Jan. 31, 1901. Details. 

698,179. RAIL BOND; F. H. Daniels and H. W. Wyman, Worcester, Mass. 
App. filed Dec, 28, 1901. The wire strands forming the body of the bond 
are secured in recesses in the end pieces by pressure. 

698,180. RAIL BOND; T. J. Deviese, Crownhill, W. Va. App. filed Jan. 9, 
1902. fe conical split plug is formed on the end of the bond and is secured 
in the rail by a bolt which draws it through the opening in the rail. 

698,185. CABLE SUSPENDING HANGER; S. Du Perow, Cleveland, Ohio. 
App. filed March 15, 1902. A double hook, one end of which can be bent 
around the cable and locked while the other passes over the suspending wire. 

698,197. ADJUSTABLE TROLLEY SUPPORTER; T. E. Stucky and E. Hill, 
Indianapolis, Ind. App. filed July 8, 1901. A modification of the construc- 
tion shown in patent No. 698,076. 

698,200. VOLTMETER SWITCH; J. L. Hinds, Syracuse, N. Y. 
Jan. 11, 1902. Details. 

698,214. PROCESS OF FLANGING METALLIC TUBES; N. McKechnie, 
Cleveland, Ohio. App. filed July 11, 1901. Two collars are fitted on the 
tube a slight distance apart and when the metal of the tube has been softened 
by a heating current, the collars are forced towards each other and throw 
up a flange on the outside of the tube. 

698,218. ELECTRIC LAMP SOCKET; M. Norden, New York, N. Y. App. 
filed Jan. 16, 1902. <A receptacle in which pointed screws carried by the 
socket terminals. pierce the insulation on the respective conductors and make 
contact with the core. 

ROSETTE; W. 

Details. 


App. filed 


698,233. T. Thomas, Philadelphia, Pa. App. filed Dec. 26, 
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698,237. ELECTRIC VAPOR LIGHTER; B. E. Wilder, Chicago, Ill. App. 
filed Dec. 20, 1901. A portable device comprising a fuel reservoir, a wick 
and an electric sparking device. 

698,244. COMPENSATION OF GENERATORS OR MOTORS; F. G. Baum, 
Stanford University, California. App. filed Aug. 30, 1901. (See Current 
News and Notes.) 

698,245. MEANS OF COMPENSATING GENERATORS OR MOTORS; F. 
G. Baum, Stanford Untiversity, California. App. filed Sept. 5, 1901. (See 
Current News and Notes.) 

698,250. RAIL BOND; G. B. Blanchard, Tacoma, Wash. App. filed Jan. 13, 
1902. A laminated bond in which the outer layer at the end reaches around 
both sides and binds the ends together. 

698,251. CROSS BOND FOR RAILS; G. B. Blanchard, Tacoma, Wash. App. 
filed Jan. 30, 1902. The cross-wire has a flexible conductor at each end for 
attachment to the respective rails. 

698,256. ILLUMINATED SIGN; G. D. Chapman and C. R. Quine, Akron, 
Ohio. App. filed Jan. 30, 1902. A porcelain figure or letter is made complete 
with lamp sockets and adapted to be secured to the face of the sign by means 
of dove-tailed projections at the back. 

698,260. ART OF TRANSMITTING INTELLIGENCE; A. C. Crehore, Han- 
over, N. H., and G. O. Squier, Fort Monroe, Va. App. filed Nov. 9, 1896. 
(See Current News and Notes.) 

698,261. SUBMARINE CABLE TELEGRAPHY; A. C. Crehore, Hanover, N. 
H., and G. O. Squier, United States Army. App. filed Oct. 25, 1898, renewed 
Oct. 5, 1901. (See Current News and Notes.) 

698,269. RAILWAY SIGNAL APPARATUS; L. Gachet, Paris, France. 
filed Nov, 3, 1900. Tripping devices are arranged at the side of a track to 
act upon circuit closers carried by a locomotive. 

698,278. LAMP HANGER; H. J. Harrison, Juneau, Alaska Territory. 
filed May 13, 1901. A shade roller, spring-drum arrangement to take up the 
flexible conductor of an incandescent lamp. 

698,292. PROCESS OF RECOVERING METALS; E. D. Kendall, New York, 
N. Y. App. filed July 9, 1900. The process consists in flowing through and 
over a mass of carbon presenting a large area of surface, a dilute solution of 
potassium cyanide containing gold or silver derived from the lixiviation of 
ores and at the same time subjecting the solution to the action of an electric 
current. 

698,305. GUIDING DEVICE 
FOR TROLLEYS; J. A. 
Miller, Omaha, Neb. App. 
filed Oct. 30, 1901. Details. 


698,307. PARTY LINE TELE- 
PHONE APPARATUS; G. 


App. 


App. 


Moller, Copenhagen, Den- 
mark. App. filed Sept. 20, 
1901. (See Current News 


and Notes.) 


698,311. MAGNETIC SEPA- 
RATOR; J. H. A. McPhee, 
Dunedin, N. Z. App. filed 
Dec. 3, 1901. The ore passes 
on a belt over a magnetized 
pulley, the magnetic par- 
ticles being retained by the 
belt until they reach a cer- 
tain point, while the non- 
magnetic particles drop off 
earlier. 
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698,218.—-Electric Lamp Socket. Electric Arc Lamp. 


698,383. ELECTRIC CIRCUIT-CLOSING DEVICE; F. Wilke, Akron, Ohio. 
App. filed June 23, 1899. Details. 

698,386. SECRET SERVICE TELEPHONE SYSTEM; A. K. Andriano, San 
Francisco, Cal. App. filed Jan. 23, 1901. (See Current News and Notes.) 
698,388. ELECTRIC ARC LAMP; J. Auerbach and F. Gubing, New York, N. 

Y. App. filed May 17, 1901. The arc-inclosing globe is provided with an 
unrestricted escape passage for the gases developed by the arc, which passage 
is at the same time of such length as that the gas itself will prevent the 

entrance of air to the globe. 


Toledo, Ohio. 


698,394. INCANDESCENT LAMP SOCKET; L. P. Dixon, 
App. filed May 9, 1901. Details. 
698,417. ELECTRICAL KNIFE SWITE€H; L. J. Smith, Leroy and W. F. 


Bossert, Utica, N. Y. App. filed Nov. 26, The clips and blades are 
made of ribbon copper, punched and bent into the desired form without being 
machined in any way. 


1901. 








